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COLLEGE OF ENGINEERING I SOUTH DAKOTA STATE UNIVERSITY I BROOKINGS 
DEAR ALUMNI: 
As our College of Engineering moves forward in the '90s, an important part of 
our three-part mission of education, research and extension is research. This issue 
of the Impulse features a section describing the research being pursued at South 
Dakota State University in Brookings. Many of our projects will illustrate the 
cooperation between industry and the university in applications-oriented 
research, creating new products or improving existing products and processes. 
We feel these efforts not only create jobs, but they also retain jobs dependent on 
existing products and provide our undergraduate and graduate students with 
excellent practical experience. 
We have 1,100 undergraduate students and 70 graduate students enrolled this 
year. Our enrollment continues to remain steady or slightly increasing as the 
national trends move in the opposite direction. We have received many good comments 
regarding the dedication of our faculty and the practical training they provide our 
students. Because of this practical training our students are sought by companies 
throughout the nation and world. 
Our service mission has been highlighted by two very successful seminars. A seminar on 
entrepreneurship provided training opportunities for new and expanding businesses. 
Jerry Lohr (CE 1958), our keynote speaker, gave an excellent sendoff for the seminar 
activities. Participants we1 c .;xposed to all aspects of business from product design to 
marketing and distribution.We have also just completed a very successful seminar on 
Total Quality Management organized by our University/Industry Technology Service. 
This concept has captured the attention of our faculty, students and industries throughout 
the state. 
I would like to thank you again for your generosity during our annual phonathon. Your 
donations are essential in augmenting the quality of education in the college, and our 
undergraduates appreciate the contacts they make with professionals during the 
phonathon. 
Our Engineering Exploration Days will be held on April 18 and 19. This event is very 
ably conducted by our faculty and students, and the success is dependent not only on our 
students but also on you as alumni in support of our college. It is our best way to contact 
high school students and show them what engineering is about 
As you will notice in the contributor listing this year we are rearranging our categories 
so that there is less confusion regarding the category limits and time factors. We will be 
publishing this list of friends and supporters on an annual basis to ensure that those who 
contribute on a monthly basis throughout the year are properly recognized. 
It is always encouraging and exciting to hear from our alumni, and I urge you to send us 
a note regarding your career or any other information you would like to share with us. 
Finally, if you are close to Brookings during your vacation this summer, please stop in 
and visit. 
Sincerely, 
Duane E. Sander, P.E., Ph.D. 
Dean of Engineering 
ABOUR THE COVER: 
Each year students enjoy putting their 
engineering ingenuity to the test during 
Engineering Exploration Days at SDSU. 
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EROS and SDSU 
join hands in international research 
T he Earth Resource Observation 
Satellite (EROS) center recently 
shifted toward working with more 
international projects and fewer 
federal projects. W ith the change, 
South Dakota State University has 
been assisting EROS more than ever. 
EROS was established in 1973 to 
educate federal agencies on the use of 
Landsat, then a new satellite 
technology. According to Jim 
Sturdevant, deputy chief of science 
and applications branch, EROS was 
formed as part of the U.S. Geological 
Survey to archive, process and 
distribute Landsat data. But the 
function of EROS has changed since 
then. 
"We really don't educate people on 
satellites anymore," Sturdevant said. 
" Everyone pretty much knows about 
them. Now we are more into 
research, and that is where SDSU 
comes in." 
EROS and SDSU have been working 
on several current projects. One 
involves image processing - the 
processing of enhanced satellite 
images onto computers. Dennis 
Helder, an assistant professor in the 
electrical engineering department, is 
working with EROS on this project. 
Another project is to help foreign 
nations, such as China, learn about 
the use of satellites. Kevin Dalsted, 
an associate research scientist in 
SDSU's Engineering and 
Environmental Research Center, has 
been involved with this project. 
Another example of the new 
international focus is the research 
being conducted on Africa. Dalsted is 
working with EROS learning to use 
satellites to predict famine and 
drought in Africa. 
Besides collaborating on many 
research projects, EROS and SDSU 
also work under a memorandum of 
agreem�nt. "Since 1986 there have 
been routine exchanges of equipment 
between SDSU and EROS. We keep 
up on each other's research," 
Sturdevant said. 
Because SDSU is working with 
EROS, former SDSU staff members 
have been hired at the EROS center, 
according to Dalsted. He also said the 
EROS center is undergoing plans to 
double its square footage. EROS now 
employs between 300 and 350 
people. "With the increase in size, 
SDSU faculty and students should 
have an increased chance of working 
at EROS," Dalsted said. 
by Carey Crouse, a student writer 
for the SDSU Office of University 
Relations 
I I I 
The proposed Observatory of the Sahara and the Sahel is an example of an international project in which SDSU, 
EROS and other entities cooperate. The observatory would fight drought and desertification in Africa. When the 
observatory was proposed last year, representatives from USAID, the World Bank, the United Nations Sudano­
Sahelian Office, EROS and SDSU met at the EROS center near Sioux Falls. Kevin Dalsted, associate research 
scientist at SDSU's EERC, (upper left) represented SDSU at the meeting. 
New aerospace project begins at SDSU 
South Dakota State University, EROS and the 
South Dakota School of Mines and Technology in 
Rapid City have formed a consortium to enhance 
aerospace research in South Dakota through a 
major grant from the National Aeronautics and 
Space Administration (NASA). 
The four-year $600,000 grant has been matched by 
$300,000 from the South Dakota Future Fund. The 
grant enables South Dakota to be involved in a 
national network of universities with interests and 
capabilities in aeronautics, space and related fields. 
During the first year, a scholarship and fellowship 
program will be started, providing 10 $1,000 
scholarships, two graduate fellowships and two 
facully research experiences at EROS. The 
program will be shared between SDSU and 
SDSM&T. 
Also during the first year, LaDell Swiden, acting 
director of the Engineering and Environmental 
Research Center, and a graduate assistant from 
SDSU will conduct an analysis of aerospace 
research capabilities in South Dakota. 
At SDSU, the focus for the grant project will be on 
imaging science, which involves enhancing images 
to determine land cover, land use, thermal 
properties and other characteristics. As part of the 
project, Internet will be installed at SDSU and 
SDSM&T. This high speed data link will connect 
the two institutions to others and facilitate image 
processing. 
In addition, a speakers' bureau will be established 
to work with the South Dakota Science Teachers' 
Network and others. Options for outreach to 
grades K-12 will also be explored. 
"This grant gives South Dakota a strong position 
to make a major thrust in the earth science area. 
creating strong cooperative research capabilities 
within the state and a competitive edge at national 
and international levels," said Gov. George S. 
Mickelson. 
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Energy Watch 
Energy awareness committee's goal 
Dr. Ralph Alcock 
Members of the Energy 
Watch Committee visit 
following one of its 
meetings. From left, are 
Kurt Bassett, Ralph 
Alcock, chairperson of the 
committee; Sandra Evers, 
Steve Erickson, Gene 
Arnold, Ervin Cox and 
Robert Burns. Other 
members of the 
committee are Ken 
Schmidt, Kristin 
Anderson, Chris Neuzil, 
John Parsons and Jon 
Walkes. (Photo by Kristin 
K. Anderson) 
Dr. Ralph Alcock, assistant professor 
and bead of the Department of 
Agricultural Communications, is 
chairperson of a new Energy Watch 
Committee at South Dakota State 
University organized in November. The 
group aims to reduce energy 
consumption on campus by 5 percent or 
more, as requested of all state agencies 
by Gov. George S. Mickelson. 
"Energy isn't free and it does have an 
impact on society," said Alcock. 
"Energy is a finite resource and we want 
to make people aware that we need to 
conserve energy." 
Alcock said, "We want to get people 
thinking about energy use on a more 
regular basis." 
Alcock is keen to get input from people 
regarding the committee or a reduction 
in energy consumption. "It's an issue 
that's going to affect all of us, therefore, 
everyone should be able to make a 
contribution," be said. 
The 10-member committee is exploring 
energy-saving technical changes and 
ways that faculty, staff and students can 
curtail unnecessary uses of energy. 
"We just want people to use energy 
efficiently," Alcock said. Another goal 
is developing an emergency plan. 
by Dee Feickert, a student writer for 
the SDSU Office of University 
Relations 
Chamber gets message to alumni 
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The message to South Dakota State University 
alumni from the Brookings Area Chamber of 
Commerce is "Come back to Brookings, and 
bring your business with you." The chamber 
bas bad some recent success in convincing 
business people of the advantages of living 
and doing business in Brookings. 
Of the three companies that located in the 
chamber's "business incubator" this year, all 
have ties to SDSU, said Tom Manzer, 
Chamber of Commerce executive vice 
president. The businesses use the incubator as 
a transitional location while they establish 
permanent business sites in the community . 
Brookings has an excellent industrial base, 
which is a drawing card for new businesses, 
said Manzer. Also, SDSU provides a highly 
educated work force and continuing 
educational opportunities for industrial 
professionals. 
Manzer believes there may be additional 
business people who would take advantage of 
what Brookings bas to offer when they have 
information about Lhe community. He is trying 
to reach alumni who hold positions of 
influence in companies that may consider 
relocating and alumni who may someday open 
their own businesses. Even if the alumni 
themselves do not locate in Brookings, they 
may help the Chamber of Commerce develop 
leads. "Maybe they can be our eyes and ears 
out there across the country," Manzer said. 
Economic development occurs through 
relationship building, he said. And fortunately, 
alumni already have a relationship with 
Brookings. "We want to try to build on that 
relationship and see where it takes us," he said. 
Although the community is using the 
university to attract business, the situation bas 
a reciprocal possibility. "Our ultimate goal will 
be that hopefully among the businesses we 
attract there will be some that will employ 
South Dakota State University graduates," 
Manzer said, "so they will have an opportunity 
to remain here if they want." 
by Dee Feickert, a student writer for the 
SDSU Office of University Relations 
New Agricultural Extension Network 
installed at SDSU 
The system· · · 
provides up: 
to-the­
minute 
.
.
. ::- . 
ag ricultu·ral 
information 
to farmers, 
ranchers and 
many others. 
A new electronic bulletin board system was 
installed in the Agricultural Engineering 
Building at South Dakota State University in 
Jaunary. The system provides up-to-the-minute 
agricultural information to farmers and 
ranchers, the State Department of Agriculture, 
county governments and other organizations. 
"What we are looking for is the electronic mail 
function plus the transferring.of updated 
information to people across the state," said 
Michael Adelaine, extension computer 
specialist. The new miero-frame personal 
computer serves both of those functions, 
whereas the old mini-frame computer was used 
mainly for electronic mail. The free service 
includes information in the form of new 
stories, informational files and databases. 
Because the new system is faster, the cost of 
calling long-distance by computer should be 
cut. Another reason for investing in the new 
system involves the use of a six-disk feature. 
Each disk provides information in a different 
area: agricultural economics, horticulture, 
veterinary communication and pesticides. The 
system also provides a research data base, 
enabling break-througbs to be made public 
much faster. 
"The new system is a lot different than the old 
one," said senior programmer analyst Bill 
Jorgensen. "It will take people a while to get 
used to using the new one, but once it becomes 
accepted, it should be much easier to use than 
before." 
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ENGINEERING 
EXPLORATION DAYS 
Light up your future, 
April 18 - 19, 1991 
College of Engineering, 
South Dakota State University 
Engineering 
Exploration Days 
activities give 
students 
opportunities to 
explore engineering 
from a 'hands on' 
perspective. 
The theme for this year's Engineering 
Exploration Days is light A laser light 
show, presented by South Dakota State 
University graduate Jon Michaels, is 
scheduled for 8:30 p.m, Thursday, April 
18 in the Frost Arena of the HPER 
Center. The event will be free and open 
to the public. 
"Engineering Exploration Days gives us 
a chance to expose students to the fun 
and exciting parts of engineering," said 
Steve Poessnecker, chairperson for EED. 
The event will be held April 18 and 19 
on the SDSU campus. 
Poessnecker, a junior mechanical 
engineering major from Brookings, 
encourages high school students to come 
see the light show and consider the 
possibilities of an engineering career. 
"There is a lot of untapped potential in 
this region's high schools," he said. 
The main purpose of EED is to expose 
high school math and science students to 
engineering education and the 
engineering profession. It also helps 
SDSU students prepare for the job 
market. 
High School Day is Friday, April 19. 
The day's activities will begin in the 
Frost Arena with a welcome to students 
from Dr. Duane Sander, dean of the 
college. The featured speaker will be 
Michaels. 
Afterward high school students will 
have the opportunity to talk with 
engineering department heads. Tours of 
the College of Engineering will also be 
available. The high school contests will 
start at 10:45 a.m. in the Frost Arena and 
continue throughout the afternoon. This 
year's events will include bridge 
building, Rube Goldberg, Tower of 
Power, pentathlon and calculator 
contests. 
College Day will be Thursday, April 18. 
Representatives from companies that 
hire engineering graduates will give 
presentations about their firms. 
Engineering students will then have the 
opportunity to ask questions about 
employment opportunities. At 5 p.m. 
college contests will begin in the Frost 
Arena. Events offered will include the 
Rube Goldberg design contest, Tower of 
Power, Le Rat 500 and paper airplane 
contests. 
An awards ceremony honoring 
outstanding College of Engineering 
students will start at 5 p.m. April 19 in 
the Lincoln Music Hall, followed by the 
Distinguished Engineer Award Banquet 
at 6:30 p.m. in the University Student 
Union's Volstorff Ballroom. 
Also, the SDSU Engineering Dean's 
Advisory Council will meet during EEO 
lo advise the dean on ways to promote 
the school's image and enhance 
engineering education at SDSU. 
For more information about Engineering 
Exploration Days contact the SDSU 
College of Engineering at (605) 688-
4161. 
by Mark Westegaard, a sophomore 
engineering student from Hurley 
Entrepreneur 
Award 
Aelred Kurtenbach 
Students can win up to $500 in contest 
South Dakota State University students 
have a chance to win $500 for first 
place or $250 for second place in the 
Fourth Annual Entrepreneur Awards 
Program, sponsored by Daktronics 
Inc., of BIO?kings. 
The Entrepremeur Awards Program 
calls for SDSU students to plan and 
organize profitable business ventures 
that will grow to employ at least 15 
people by the end of the third year of 
operation. The program requires 
students to submit business plans 
showing financial requirements for the 
first three years. Later, finalists give 
oral presentations to the Entrepreneur 
Awards Commiltee, which judges the 
applications. 
Applications are due in the Center for 
Innovation, Technology and 
Entrepreneurship (CITE), 
Administration Building Room 222, by 
5 p.m. March 25. 
Dr. Ed Hogan is the acting chairperson 
for the Entrepreneur Awards 
Committee. Other members include 
Jeanne Manzer, Dr. Delores Kluckman, 
Dr. Ralph Alcock, Frank Kombaum, 
Jamie O'Brien, Carrie Sword, Thomas 
Raines, Dr. Duane Sander, Tom 
Manzer, Dr, Dick Shane and Maynard 
Samuelson. 
Daktronics manufactures and 
internationally markets computcr­
programmable electronic information 
display systems. The company was 
founded in 1968 by Dr. Aelred 
Kurtenbach, current Daktronics 
president, and Dr. Duane Sander, dean 
of the SDSU College of Engineering. 
First and second places are awarded in 
two categories: engineering students 
and non-engineering students. 
Applicants must be current 
undergraduate or graduate students at 
SDSU or fall 1990 graduates. 
David Milbrath, a 1989 graduate, won 
the Third Annual Entrepreneur Award 
for his plan to construct a recycling 
facility in Sioux Falls. He and three 
olher students, Thad Dawley, Kenny 
Fehlman and Dale Kokesh, initially 
worked on the project in a managerial 
economics course. Following 
graduation, Milbrath decided to pursue 
the idea further by entering a business 
plan in the entrepreneurship 
competition. 
The program's purpose is to encourage 
SDSU students to plan and organize 
business ventures ·that could realize a 
profit in South Dakota. For further 
information contact CITE, 
Administration Building 222, (605) 
688-4120 or the Dean of Engineering 
Office, Crothers Engineering Hall 201, 
(605) 688-4 16 1. 
by Dee Feickert, a student writer for 
the SDSU Office of University 
Relations 
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John Kappenman 
Alumnus leaas effort to deploy 'watchdog' satellite 
During the next five years major 
electrical blackouts and major damage 
to transmission systems could occur 
across North America as the sun reaches 
the peak of its 1 1-year sunspot cycle. 
SDSU alumnus John Kappenman is 
working to put a "watchdog" in space to 
prevent such disasters. 
He spoke to fellow engineers at SDSU 
about his plan during a joint meeting of 
the Center for Power System Studies 
and the Institute for Electronic and 
Electrical Engineers in September. 
As a transmission planning engineer for 
Minnesota Power, Kappenman is trying 
to organize an industry consortium to 
deploy a $30 million spacecraft to give 
utility managers a one-hour warning in 
the event of an imminent disturbance -
enough time to make adjustments to 
protect power systems from the surges 
of electricity caused by geomagnetic 
disturbances. The satellite would be 
located at a zero-gravity point between 
the Earth and the sun. 
Kappenman developed the satellite 
project after analyzing the impact of a 
major geomagnetic disturbance which 
occurred March 13, 1989. The 
disturbance resulted in a nine-hour 
blackout of a major power system in 
Quebec, Canada, leaving 6.5 million 
people without power and causing about 
$ 12 million in damages. The pattern of 
geomagnetic disturbances is expected to 
increase over the next three years, 
peaking in 1993-94. 
Rus s  Christiansen 
Kappenman's work on the satellite 
project and his involvement in 
professional engineering organizations 
resulted in his winning the 1990 
Outstanding Young Engineer Award 
from the Institute of Electronic and 
Electrical Engineers. At the meeting in 
Brookings in September, Kappenman 
designated SDSU as the recipient of a 
$5,000 scholarship that accompanies the 
award, and requested that it go to the 
C�nter for Power System Studies within 
the SDSU College of Engineering. 
Kappenman was a 1976 honor graduate 
in electrical engineering. 
by Carrie Sword, an Information 
Specialist with the SDSU Office of 
University Relations 
A caring approach to management, engineering 
This year South Dakota State University 
alumnus Russ Christiansen stepped in 
line to become the chief executive 
officer of the largest electric utility in 
Iowa, following the merger of Midwest 
Energy and Iowa Resources Inc. of Des 
Moines. 
A 1959 engineering graduate of SDSU, 
Christiansen joined Iowa Public Service 
Co. in 1959 as a junior engineer and 
worked his way up to a variety of 
executive positions. 
He was named chairman and chief 
executive officer of Midwest Energy in 
1986. Then, when Midwest Energy and 
Iowa Resources Inc. became Midwest 
Resources, Christiansen was named vice 
chairman, president and chief operating 
officer with the stipulation that he would 
become chairman and chief executive 
8 officer within two years. 
Christiansen said he believes in 
dedication to continuous improvement 
within a company. At Midwest Energy 
he adopted a corporate training program 
called "Pecos Corporate Learning 
Program," based on horizontal 
management and input from all 
employees. "Employees have to believe 
they are important and the company 
would suffer without them. And they 
need to be satisfied on the job," he said. 
Christiansen's caring attitude toward 
employees may have roots in his 
experience as a student at SDSU. He 
remembers the encouragement of 
professors like Dr. Junis Storey, then a 
counselor for the industrial engineering 
program. And he remembers learning 
when to put the books down and tend to 
the needs of others. "My wife and I were 
married the beginning of my sophomore 
year, and our first child was born in 
Brookings. So in addition to developing 
the acad�mic achievements, we also 
began the process of learning how to 
grow a family ... You had a slide rule 
in one hand and a baby bottle in the 
other," he said. Christiansen and his 
wife, Marilyn, have three grown 
daughters: Lori, Lynn and Lisa. 
Christiansen is a native of North Sioux 
City., and a graduate of the Edison 
Electric Institutes Executive Graduate 
School. He received the 1988 South 
Dakota State University Distinguished 
Engineers Award. He was the honorary 
Master of Ceremonies at the annual 
Center for Power System Studies 
meeting al SDSU in September. 
by Carrie Sword, an Information 
Specialist with the SDSU Office of 
University Relations 
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Research, outreach are cornerstones 
Dr. Duane Sander, Dean 
College of Engineering 
I t is a pleasure to present this report describing the sponsored research and outreach 
activities for FY-89 and FY-90. During the past four years, research and outreacb­
sponsored projects have expanded more than four-Cold and become more diversified. 
Faculty and facilities alike are operating at full capacity, and expansion plans are being 
developed. 
Research and outreach are cornerstones of economic development and the continued 
health of South Dakota State University. Without the new knowledge created by 
research, and funding created by applying technology to our industrial and social 
pursuits, the university and our economy would stagnate. Our faculty and staff conduct 
a broad range of research topics ranging from astrophysics, image science and remote 
sensing to water and related land resources. Every project has a responsibility to make 
its results known. However, our University/Industry Technology Service and 
Engineering Extension Service also provide points of contact for technical assistance 
from the university. 
The strategy of the Engineering and Environmental Research Center (EERC) bas been 
to develop research projects utilizing existing faculty and staff. At the end of FY-90 the 
following programs existed within the EERC: 
Engineering Experiment Station 
Office of Remote Sensing 
Transportation Technology Transfer Service 
UniversityRndustry Technology Service 
Water Resources Institute 
In addition to the EERC, the following exist within the College of Engineering: 
Center for Power Systems Studies 
Engineering Extension Service 
On July 1, 1990, we established the Northern Plains Water Resources Research Center. 
The mission of the Center is to enhance the habitability and economic development of 
the Northern Plains through multi-disciplinary research of the region's vast water and 
related land resources. Coordination and cooperative projects are being developed and 
are in progress in cooperation with the Water Resources Institute, which reports to the 
College of Agriculture and Biological Sciences as of Sept 1, 1990. 
The focus of the college's research and outreach program for the next five years is to 
expand regionally-oriented research through grants, contracts and state support. This 
will be accomplished through the development of programs which support the needs of 
regional industry, business, government and society. 
We lookforward to working with you in 
our research and outreach needs. 
DUANE SANDER 
RESEARCH CENTERS 
Engineering Research Centers 
• The Engineering and Environmental Research Center 
consists of five programs: Ladell Swiden, Director 
The Engineering Experiment Station is responsible for coordinating all research within the 
College of Engineering and addresses a diverse range of engineering topics. 
The Office of Remote Sensing utilizes multi-spectral sensing to study the earth's surface, 
including resource mapping in South Dakota, the United States and a number of foreign 
countries. A series of short courses bas been established and recent research activities have 
emphasized Geographic Information Systems (GIS) for resource analysis. In addition, the office 
bas established the Visiting International Scientist Program (VISP). To date, more than 200 
individuals from more than 30 countries have been trained in the basics of remote sensing and 
have applied that knowledge to specific resource problems in their home nations. Kevin Dalstad 
is the acting associate and director responsible for ORS. 
The South Dakota Transportation Technology Transfer Service bas been created to help 
local governments with technology and information needed to operate their agencies. Major 
services include conducting a series of training workshops, publishing a quarterly newsletter, 
establishing a library of printed and video information; and providing assistance via toll-free 
telephone service. Dr. Ali Selim is the director of TIS. 
The mission of the University/Industry Technology Service is to link university resources to 
industry, business and government for the purpose of solving technical problems and enhancing 
economic development in South Dakota. This service is funded in part by an Economic 
Development Administration University Center grant The staff at UITS, combined with the 
efforts of the SDSU faculty, provide technical assistance to individuals, companies, state 
agencies and local governments in South Dakota. The UITS activities are guided by an 18-
member advisory board. 
The Water Resources Institute studies current and future water needs through research, 
education and service. The institute is equipped with an Environmental Protection Agency-­
certified water quality laboratory and provides a full range of analytical instruments for organic 
and inorganic analysis purposes, as well as groundwater and run-off investigations. All aspects 
of water quantity and quality problems, water resources engineering, management studies and 
institutional concerns are studied and the results of studies are communicated. As of Sept. 1, 
1990, the Water Resources Insitute reports to the College of Agriculture and Biological 
Sciences. Alan Bender is the acting coordinator of the Water Resource Institute program. 
• Northern Great Plains Water Resources 
Research Center, Dr. Vernon Schaefer, Director 
The center's mission is to enhance the habitability and economic development of the Northern Great 
Plains through multi-disciplinary research of the region's vast water and related land resources. This 
mission is accomplished through research education and public information and service directed to a 
broad range of water needs and issues. Multi- and inter-disciplinary research involving agriculture, 
health and social sciences, law, chemistry and biology in partnership with engineering is emphasized 
to bring a critical mass of researchers to work on the conservation, development, management and use 
of water resources. 
• SDSU Engineering Extension, Jim Ceglian, Director 
This program is operated by professional consultants in heall.h and safety, and assistance is 
offered on a no-charge basis. Engineering extension's goal is to help South Dakota businesses 
meet current Occupational Health and Safety Administration (OSHA) job safety and health 
regulations. The staff is comprised of experienced professional safety and industrial hygiene 
consultants trained to identify safety and health hazards in the workplace, and to supply 
recommendations to reduce or eliminate these hazards. The services are funded through OSHA. 
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RESEARCH STATISTICS 
Sponsored awards history 
FY-86 FY-87 FY-88 FY-89 FY-90 
E"88j Eng. Ext. 
� Eng. Physics 
�CivilEng. 
�EERC 
�Elect.Eng. 
E'.LlMech.Eng. 
Sponsored project funding in the College of Engineering has increased from $306,000 in FY-86 to $ 1,485,000 in FY-
90. Research is performed within the academic departments or the Engineering and Environmental Research Center 
(EERC) as appropriate. Outreach activities are performed by Engineering Extension, the Transportation Technology 
Transfer Service or the University/Industry Technology Service. 
New projects awarded by 
department FY - 89/90 
11 (18.0%) 
--"70"">--
10(16.4%)' 
25 (41.0%) 
3 (4.9%) 
� Eng. Ext. � Civil Eng. 
. � Eng. Physics � EERC 
� Elect. Eng. 
E2J Mech. Eng . 
New project awards ($) by 
department FY - 89/90 
$672,496 (26.3%) 
$1,250,050 (48.9%) 
� Eng. Ext. � Civil Eng. 
� Eng. Physics � EERC 
$44,973 (1.8%) 
� Elect. Eng. 
E2J Mech. Eng. 
• Sources of funding include federal, state and local government agencies and industry. University-sponsored research and 
research administration are not included in these statistics. 
• Since the inception of the Governor's Office of Economic Development FUTURE FUND in 1987, the College of 
4 Engineering bas participated in 14 projects totaling $356,438, which were funded in whole or in part by this fund. 
RESEARCH FACILITIES 
Facilities 
• Image Processing 
The College of Engineering is in the initial stages of developing an image processing laboratory facility. 
The laboratory provides a facility for research as well as an environment for graduate and undergraduate 
teaching. The equipment includes two microcomputers equipped with frame grabbers and support 
software. These systems are capable of acquiring eight-bit grayscale images in real time up to 512 by 512 
pixels in size. The facility is also equipped with a SUN 3/80 based workstation with a 24-bit frame buffer. 
This is a single-monitor system capable of displaying true color images. On board are 16 megabytes of 
memory, 650 megabytes of disk and a 1/4 inch tape drive. LAS 5.0 is the software used for image 
processing on this machine. 
The Office of Remote Sensing (ORS) is equipped with an image processing lab. The ORS lab has a 386-
based computer system with a 1024 by 1024 pixel 32-bit display capability. This PC system utilizes the 
ERDAS software. Three Remote Image Processing System (RIPS) machines equipped with 256 by 240 
pixel displays are also used in their operation.The facility is also equipped with IDRIS! image processing 
software. 
• S outh Dakota Science Teacher Network 
In order to address the needs of those teaching science in a rural area, a "South Dakota Science Teacher 
Network" was established in 1987. Teachers and students contact the network through their computer 
using a modem to obtain help or advice from other high school teachers at different schools, or from 
college and university scientists at SDSU, Augustana. Northern State University, or the Technology in 
Education office in Rapid City. During August of 1989, a new software system was installed, 
accommodating up to four simultaneous users. The new software also allows for either independent 
interactions or various teleconferencing modes. 
• Geographic Informati on Systems (GIS) 
The Office of Remote Sensing coordinates with the SDSU Geography Department in the area of 
Geographic Information Systems. The ORS has six licenses of PC ARC/INFO, with four versions 
currently running on three 386-based and one 286-based computers. A special software package, "Live 
Link," is installed on one of the computers allowing an interactive switch between the ERDAS and PC 
ARC/INFO software systems. This translates into the capability of both raster and vector manipulation on 
the same section of work. The ORS employs a large digitizing table for data capture. Data storage and 
transfer is accomplished through a reel-to-reel tape drive; a CD ROM reader will be added in the near 
future. 
• PRIM E Computer System 
A PRIME 4050 computer system is being used by the College of Engineering for computer-aided 
drafting/manufacturing (CAD/CAM), and electrical and mechanical engineering analysis. The system has 
16 megabytes of memory and disk storage of 1.3 gigabytes. The computer accommodates the major 
software programs of ANSYS, Prime Medusa computer drafting and manufacturing software, two 
versions of the FORTRAN language and IG SPICE. The computer system has the capability for future 
expansion. 
• Augmentation of Undergraduate Physics Research Facilities 
The SDSU Physics Department has made a major change in its undergraduate curriculum which requires 
majors in engineering physics and professional physics to complete either a senior thesis or a senior 
design project. The new equipment allows undergraduates to do innovative research in the area of 
observational astronomy and utilize an inexpensive charged coupling device (CCD) camera and 
microcomputer hardware and software. The additional equipment also allows the modernization and 
refurbishment of three pieces of research equipment an electron spin resonance (ESR) apparatus, an ion 
sputtering system and a quartz spectrograph. A linear CCD array, hardware and software for the quartz 
spectrograph allows it to be used in laser and other spectroscopy experiments. 
Similar projects are under way in other departments. 
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FUNDED RESEARCH PROJECTS 
Selim 
DeBoer 
Dom bush 
Hassoun. 
Civil Engineering _____ _________ _ 
Dr. Ali Selim, Dr. Nadim Hassoun, Dr. Peter Botros 
W heat Carbonated Products as Co_nstruction Materials 
The effect of processing parameters of wheat grains into extruded carbonated beads was studied for 
the purpose of producing beads suitable for use in the construction industry. Properties of the 
resulting beads were evaluated. Final products of light concrete, insulation sections and asphalts 
containing the substitute material under consideration, were tested in a laboratory setting. The 
results of the work were provided to a South Dakota company, Winner W heat Processors, Inc., 
which produces a similar product for use as a fuel. Close contact with Winner Wheat Processors, 
Inc., was maintained during the progress of the project. The information maintained during the 
progress of the project was made available to the Wheat Commission and others. 
Dr. Delvin DeBoer 
Investigation of Wastewater Treatment 
The project, in response to a request from Star Circuits Inc. of Brookings, to the SDSU Department 
of Civil Engineering, asked for investigations to be conducted to evaluate alternatives for 
wastewater treatment. The plating and etching processes used to manufacture printed circuit boards 
produce a liquid wastewater high in various metals and other constituents. 
The investigation resulted in recommendations regarding three treatment processes to remove 
metals from the wastewater: 1) replacement of chemicals with alternative treatment chemicals; 2) 
use of electrowinning; and 3) use of an ion-exchange process. 
Dr. James Dombush 
Evaluation of Wetlands Systems for Municipal Wastewater Treatment 
in Northern Climates 
During 1988 the South Dakota Department of Water and Natural Resources (SDDWNR) funded 
construction of the first wetland systems for treatment of municipal wastewater in South Dakota. 
Due to their economic feasibility for small communities, these treatment systems should prove 
viable in the state. The wetland systems that have already been constructed were designed in 
accordance with "Proposed Design Recommendations for Artificial Wetland Systems," compiled 
by DWNR personnel. Subsequently, the Environmental Protection Agency has published a design 
manual, "Constructed Wetlands and Aquatic Plant Systems for Municipal Wastewater Treatment." 
This is a general design manual, and it has been based on wetland systems primarily constructed in 
less severe climates. As of yet, insufficient data is available on wetland treatment systems in 
northern climates. In order to provide DWNR with data to substantiate design criteria for wetland 
treatment systems in northern climates, it has been proposed that DWNR contract with SDSU to 
conduct a study of certain wetlands systems that currently exist in South Dakota. 
Dr. N adim Hassoun 
The Use of Kiln Waste Dust in Some Engineering Applications 
During the manufacturing process of Portland cement in cement factories, a waste material is 
produced from the kiln in the form of dust. This kiln waste dust has no value now and its properties 
have not been determined yet. 
The purpose of this research program was to try to find some possible uses of this material in the 
following areas: 1) soil fertilization; 2) concrete mixes; and 3) asphalt mixes. 
In the first area, the kiln waste dust was added to the soil in different ratios and its value as a 
Schaefer 
Sigl 
Bergum 
FUN DED RESEARCH PROJ ECTS 
fertilizer was determined from tests. In the second area, the dust was mixed with other concrete 
constituents in different ratios to determine its effect on strength and other physical properties of 
concrete. In the third area, the dust was used as an additive to asphalt cement to determine if the 
new material enhanced the properties of the mix and promoted the integrity of pavements. 
Dr. Vernon Schaefer/Dr. Delvin DeBoer 
Huron Groundwater Recharge Project 
The High Plains States Groundwater Demonstration Program Act of 1983 authorized special 
studies in 17 western states directed at assessing the potential for recharge of groundwater aquifers. 
The project was completed in two phases, with the second being sponsored by SDSU. The project's 
basis was to evaluate the recharge potential of buried glacial aquifers. The concept was to use high 
flows from the James River during the spring runoff period as a source of water, treat this water in 
the City of Huron's water treatment plant, pipe the water to the Huron well field using an existing 
pipeline and inject the water into the Warren aquifer, a buried glacial aquifer. 
Dr: Arden Sigl 
The Umbrella Bridge Project 
The project's objective was to find the cause of a serious transverse deck crack that occurred during 
the fall of 1987 in a specific South Dakota Department of Transportation bridge. A combination of 
computer modeling and field inspections was carried out to determine the most probable cause of 
the crack. 
Dr. Arden Sigl 
The 1989 Prestressed Girder Project 
Personnel of the South Dakota Department of Transportation discovered that a prestressed girder 
bridge under contract for deck replacement and widening bad a full length longitudinal crack in 
several of its girders. Further inspection of other structures of similar design revealed the same type 
of crack in several girders of these bridges. The crack discovered was located just below the 
chamfer that forms the top flange of the precast girder. This project sought answers to the 
following questions: What has caused the cracking? Have the cracks reduced the strength of the 
girders? Will epoxy injection repair the damage to the girders? The project involved inspecting 
several bridges to determine if there was a pattern in the cracking. Computer modeling was used to 
develop three-dimensional models of the structures in order to determine if bridge skew was a 
factor in causing the cracking. 
Computer Science ______________ _ 
Dr. Gerald E. Bergum 
Dr. Gerald Bergum's research has been primarily in the mathematics area and on the topics of 
number theory, linear recurrences, Pythagorean triangles, divisibility structures and solutions to 
Diophantine equations. Recent research interests have focused on numerical analysis and the use of 
the computer to find solutions ti:> mathematical equations. Future work is planned in the area of 
operations research. 
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FUNDED RESEARCH PROJECTS 
Gold 
Helder 
Knabach 
Miron 
Electrical Engineering ___________ _ 
Dr. Stephen Gold 
O mni-Directional Torquer 
The principal investigator, Dr. Stephen 1: Gold, was one of 150 summer faculty research fellows 
who did preliminary work in the summer of 1987. His project, "Design of an Omni-directional 
Torquer," was done at the F. J. Seiler Research Laboratory at the U.S. Air Force Academy in 
Colorado Springs. Dr. Gold obtained parts for and assembled a prototype of an omni-directional 
torquer. A 3-dimensional torque-measuring test stand and auxiliary apparatus (coolant loop, power 
_ supplies for the three stator windings, master control system) was fabricated to verify that the 
torquer worked per design projections. 
Dr. Dennis Helder 
De-Swathing Thematic Mapper Data 
An often observed degradation which occurs in thematic mapper image data, commonly called 
swathing, consists of alternating bands of brighter and darker intensity. Although this phenomenon 
is widely known, an adequate solution does not exist and it continues to be a problem at EROS 
Data Center (EDC) and other centers which handle satellite imagery. A comprehensive study of the 
swathing problem and development of an algorithm for its removal has been initiated and 
preliminary results are very encouraging. 
Wayne Knabach/Dr. Stephen Gold 
Holland Wind Farm Evaluation 
The project set out to investigate how wind turbine generators at Holland, Minn., are affecting 
nearby customers and how the generators interact through the radial connecting line with the rest of 
the power gird. Random changes in the wind velocity do not produce measurable changes in 
utilization voltage magnitudes. There are some perceptible voltage transients associated with 
startups, but these are small compared to other transients on the system. Large and rapid changes in 
windfarm power cause notable current deviations in the line. Power from the windfarm has a 1.2 
KWpp O.OHz variation, which may be due to mechanical vibration. Harmonic analysis of 
waveforms revealed that the line-to-neutral voltage at the windfarm was distorted due to the 
ungrounded-wye/grounded-wye transformer bank. The transformer bank has since been changed to 
grounded-wye/grounded-wye. Line-to-line voltages and line currents were not significantly 
distorted. A model predicts that an increase of power injected by the windturbine generators will 
result in a small decrease in voltage. 
Dr. Douglas Miron 
Non-Destructive Thickness-Measuring Instrument 
The project involved the development and evaluation of a thickness-measuring sensor. This sensor 
consisted of an oscillator whose frequency is a function of the subject part. The oscillator was 
designed and constructed, placed in a package with appropriate geometry for the sensing purpose, 
and tested for accuracy, sensitivity and stability over time and temperature. Equipment needed to 
interface the oscillator with production equipment, such as a frequency counter and digital format 
conversion circuits, will be the subject of a future phase, and was not part of this project phase. 
Hamidzadeh 
Mikesell 
Remund 
Kitterman 
FUNDED RESEARCH PROJ ECTS 
Mechanical Engineering ___________ _ 
Dr. Hamid Hamidzadeh 
Design and Development of Adjustable Arms 
This project dealt with the design and development of adjustable arms. The objective was to design 
adjustable arms that were superior to those generally available. The final design possessed high 
strength at the base with precise adjustability. 
Dr. Ritchie Mikesell 
X-Ray Diffraction and Residual Stress 
Hutchison Technology Incorporated (HTI) of Sioux Falls, pursuing continuous improvement, 
contracted for research into measuring residual stresses in its disk drive suspension load beams. 
The main concern was the presence of residual stresses in the suspension load beams that would 
cause the spring force to change with time or alter the behavior in stress relaxation experienced by 
the beams. Measurement by X-ray diffraction methods according to the single-exposure technique 
was chosen in order to satisfy the conditions set forth by HTI. The conditions for measurement of 
residual stresses in the stainless steel load beams were as follows: 1) Non-destructive; 2) Accurate; 
3) Reproducible; and 4) Area of measurement be very localized: 0.020 to 0.050 inch. 
Dr. Charles Remund 
Identification of Bentonite-based Backfill Mixtures for Optimal Performance of 
Vertical CLGC Heat Pump Systems 
· 
A two-year project is proposed to identify bentonite mixture backfill materials for vertically­
oriented heat exchangers for closed-loop ground-coupled (CLGC) beat pump systems. Past 
experiences of installers and promoters of these systems have indicated problems of heat transfer 
from the buried heat exchanger to the soil and vice versa. Laboratory experiments are proposed to 
identify the thermal performance characteristics of such heat exchange systems, and to find 
methods to improve these characteristics. Results of the research will provide installers of CLGC 
heat pump systems information indicating the best bentonite-based backfill mixtures for assured 
long-term use in the beating and cooling modes of operation. 
Physics--
---------------
Dr. John Kitterman 
Application of Sputtering To Industry in South Dakota 
A commercial thin-film sputtering unit was donated to SDSU. The system is operational, and 
SDSU is pursuing a program of industry-university applications via actual demonstrations. The 
overriding goal is to demonstrate commercial applications to industry of South Dakota. Success can 
then lead to alternate proces�s, new processes or products. 
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Leisure 
Quist 
Rauber 
Schiller 
1 0  Dalsted 
Orie Leisure, Dr. Oren Quist 
A Design System of New Glow Cube Display Pixels 
Daktronics Inc. of Brookings has enlisted the expertise of the Department of Engineering Physics 
at SDSU. The purpose of the research is to apply the Glow Cube pixel model developed during the 
summer of 1989 to analysis of the proposed 340/24 pixel design. This analysis will determine if the 
design performance objectives of this new product can be achieved. A Glow Cube design software 
package will be developed in order to assist Daktronics with continuing expansion of the size of the 
Glow Cube display product line. The projected completion date is March 3 1 ,  199 1 .  
Dr. Joel Rauber 
Aspects of the Spinning Black Hole Collision Problem 
Current development on obtaining initial data for the spinning black hole collision problem will be 
reviewed. In particular, the current status of numerical methods of finding the conformal factor 
necessary to model the collision of two black holes using the York 3+ 1 approach will be discussed. 
These attempts have followed one of two main routes: direct methods on coordinate patches or 
multi-grid methods on using Cadez coordinates. 
Dr. Stephen Schiller 
O bservation and Analysis of Eclipsing Binary Stars in O pen Clusters 
This observational program in stellar astronomy deals with the study of eclipsing binary stars that 
are likely members of open clusters. Detailed photometric and spectroscopic observations of these 
systems will be obtained to determine the absolute physical parameters of the component stars and 
establish cluster membership. The binary data will be combined with observational results obtained 
from the analysis of the cluster as a whole. The information will be used to test stellar evolutionary 
models and refine knowledge of the properties of open star clusters. 
Office of Remote Sensing __________ _ 
Kevin Dalsted 
Advanced Analysis of SIAR Data for Lineament Mapping in Southwest South 
Dakota 
Digital side-looking airborne radar of the Prove Quadrangle (Fall River County) was analyzed and 
enhanced to determine the best means of improving existing lineament maps. A Geographic 
Information System framework was established to evaluate radar data against soils and land use 
information. 
Kevin Dalsted 
Brown County Aerial Photography Project 
This project collected, printed, ground checked and analyzed color aerial photography over 36 
square miles in Brown County for detection of leafy spurge occurrence. Aerial photograph prints, 
base maps with leafy spurge delineations and tabulation of aerial extent (acres) of the leafy spurge 
will be delivered. 
De Vries 
Gritmer 
Bender 
Bischoff 
FUNDED RESEARCH PROJ ECTS 
Mary De Vries 
Developing Procedures For the Conversion of Mileage Reference Marker Data To 
a GIS-Compatible System 
The objective of the project was to develop a test procedure to convert mileage reference marker 
(MRM) data maintained by the South Dakota Department of Transportation to a Geographic 
Information System (GIS)-compatible coordinate system and to use the converted data in a GIS 
demonstration. The GIS demonstration provided examples of typical applications of a GIS to 
transportation planning, construction and maintenance. 
Dr. Janet Gritzner 
Technical Assistance to the Natural Resources Program, Oglala Lakota College, 
Kyle, S.D. 
This project provided technical assistance to the Vocational Educational-Applied Science Natural 
Resources Program, advising on curriculum design, evaluating appropriate planning materials for 
classes and workshops, outlining and developing a cost estimate for a pilot planning project and 
providing a list of satellite imagery of the Pine Ridge Indian Reservation for purchase. 
Dr. Janet Gritzner, Kevin Dalsted, Mary De Vries, LaDell Swiden 
GIS Design and Implementation Plan 
A Geographic Information System (GIS) may be defined as a computer technology which 
comprises hardware, software, data and procedure to enter, edit, display and analyze information 
that has a spatial character. The ORS/EERC completed a User Needs Requirement study for the 
state of South Dakota in 1988. This study built on the earlier project through: 
1) establishing an accepted policy for the development of a state GIS; 2) defming acceptable 
departmental and other databases; 3) specifying system components and a workable 
implementation plan; and 4) developing a pilot program to te�t the basic design. 
Water Resources Institute ___________ _ 
Alan Bender 
South Dakota Water Research Institute Program ( SDW RIP) 
The South Dakota Water Research Institute Program (SDWRIP) provided seed money for more 
than nine water-related research projects and other institutions of higher learning in South Dakota, a 
technology transfer program and the SDWRIP office. An Environmental Protection Agency­
certified water quality lab is also part of the institute. 
John Bischoff 
Recharge Water Volume & Sampling into the Big Sioux Aquifer 
An investigation of the recharge volumes and quality of water moving through the soil profile in 
the Big Sioux Aquifer enabled the researchers to determine the annual recharge of water through 
shallow soils on agricultural lands that overlay shallow aquifers. The potential for eventual 
improvement of the aquifer is possible as more knowledge and understanding of how and when 
water moves into the aquifer is gained. All who live in and derive their water from the Big Sioux 
Aquifer are potential beneficiaries of this initial proposal. 
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German 
Swiden 
Alcock 
David German 
Monitoring and Evaluation of O akwood Lakes-Poinsett Rural Clean Water 
Program 
This is an extension of the "Recharge Water Volume & Sampling into the Big Sioux Aquifer" 
project in order to determine bow best management practices affect ground water and surface water 
quality. 
· 
Engineering & Environmental Research Center __ _ 
LaDell Swiden, Mary De Vries 
South Dakota Import/Export Survey 
This project consisted of a two-step survey of the manufacturers and processors of South Dakota. 
Step one was a mail survey and step two consisted of interviews with those manufacturers and 
processors who exhibited a high potential for exporting or importing products. The project resulted 
in a bard copy report and a PC-compatible database. 
LaDell Swiden, et. al. 
Super Collider Proposal Volume 4 
The aim of the project was to perform consultant services to develop responses to Volume IV of the 
Department of Energy's request for the Superconducting Super Collider for South Dakota. Entries 
in this section, titled "Regional Resources" includes: Access to Airports; Highways; Roads and 
Railroads; Public Transportation; Industrial and Construction Resources; Human Resources; 
Housing; Community Services; Education and Cultural Resources; Community Support; Non­
Federal Government Support. 
LaDell Swiden 
Faculty Profile Directory 
The U.S. West Foundation presented the University/Industry Technology Service with a series of 
grants to develop a "Faculty Profile Directory." The database helps identify faculty members 
qualified to assist with industry requests for technical assistance, and also helps match faculty with 
federal- and industry-sponsored research requests. The database has been expanded university-wide 
and now includes more than 750 keywords and more than 250 faculty members. Tom DeJong, 
graduate research assistant, participated in the project. 
LaDell Swiden, Dr. Ralph Alcock, Dr. Charles Remund 
Webster Scale Project 
Webster Scale Inc. of Webster, S .D., contacted SDSU's University/Industry Technology Service to 
evaluate the design of their calibration weight vehicle. An analysis of weight cart's design was 
conducted in order to reduce the cost and improve the quality, performance and marketability of the 
system. 
The project analyzed battery weight fluctuations and used finite element analysis to determine areas 
of greatest stress and areas of weight reduction. Results of the project included a cost reduction of 
22 percent and the cart being certifiable as a weight. 
TRAINING PROG RAMS 
Outreach programs 
• Visiting International Scientist Program (VISP) 
The Office of Remote Sensing established the Visiting International Scientist Program (VISP) in 
1978. To date, more than 200 individuals from more than 30 countries have learned the basics of 
remote sensing and applied that knowledge to specific resource problems in their home nations. 
Programs have been conducted both at SDSU and overseas. 
• Geographic Information Systems (GIS) Short Courses 
The Office of Remote Sensing also conducts a series of short courses. The courses generally are 
between one and two weeks in length and emphasize hands-on experience. Topics include a 
general Geographic Information Systems (GIS) course, PC ARC/INFO (a GIS software package), 
basics of a remote sensing, basics of digital image processing and several courses that emphasize 
applications for natural resources. 
• Transportation Technology Transfer Service (T3S) Outreach 
The Transportation Technology Transfer Service serves the local road agencies in South Dakota. 
The TIS conducts workshops for these agencies to assist them with their day-to-day problems. The 
TIS also visits each county highway department once a year in order to assess possible agency and 
statewide needs. A video library covering a wide range of training subjects is available as a 
resource to road service personnel. 
• Engineering Extension Asbestos Control Training 
The SDSU Engineering Extension provides training for state workers who perform a task in which 
direct contact with more than three square feet or three linear feet of asbestos is likely. Courses 
range from one to four days in length. There are also courses available for those workers who 
indirectly work with asbestos. Upon completion of the course and an examination, workers can 
receive certification. 
• University/Industry Technology Service Symposiums 
The University/Industry Technology Service conducts a series of symposiums and video 
conferences under the banner of "SDSU and Industry Working Together! "  Past topics have 
included total quality management (TQM), computer-aided drafting and manufacturing 
(CAD/CAM) and materials handling. 
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DEPARTM ENT H IGHLIGHTS 
.AGRICULTURAL ENGINEERING 
Ralph Alcock, Ph.D., Department Head 
The research in the Agricultural Engineering Department is channeled through the SDSU 
Agriculture Experiment Station. Work covers a varied range of topics and currently includes 
research on food and biological materials and their properties; soil and water engineering with 
infiltration, irrigation, modeling; testing of structures; design of tillage machines; and 
characterization of root growth mechanisms. Future research will continue in these areas as well as 
work on spatial variability and variation in applications such as fertilizers and pesticides . 
• CIVIL ENGINEERING 
Dwayne A. Rollag, Ph.D.,  P.E., Department Head 
Research funding under contract in the SDSU Civil Engineering Departrnent is higher than at any 
previous time. Future research will concentrate on soils, structural material analysis, water 
treatment and quality wastewater disposal. The department plans to utilize extensive computer 
applications for flow modeling and expert systems to conduct this research. The environment will 
also be addressed as hazardous and industrial wastes and the environmental impacts become an 
increasingly important issue to South Dakota and the nation . 
• COMPUTER SCIENCE 
Gerald E. Bergum, Ph.D., Department Head 
During the next five to 10 years the Computer Science Department intends to pursue research in a 
number of areas, including artificial intelligence, expert systems, database management, 
management information systems, compiler construction, numerical analysis, Complexity Theory, 
Automata Theory and systems analysis. Research involving the teaching sector is also planned. 
Effective teaching techniques for computer science courses and education dependent courses are 
two of the areas to be targeted . 
• ELEC TRICAL ENGINEERING 
Virgil Ellerbruch, Ph.D., P.E., Department Head 
The Electrical Engineering Department has a long history of teaching and research in the area of 
power engineering. Research in the department has also been directed toward electronics, fields, 
computers, bioengineering, communications and semiconductor materials. 
The research focus for the departrnent continues to be in power, fields, computers and 
bioengineering, with the addition of image processing. Image processing will be the primary focus 
for funded research over the next few years. The present cooperative arrangement with EROS Data 
Center will continue and expand into new areas of common interest. 
• ENGINEERING PHYSICS 
Warren Hein, Ph.D., Department Head 
DEPAR TM EN T HIGHLIGHTS 
The SDSU Physics Department is building on the moderate success of the last three years. Future 
research will focus on high temperature superconductivity, gravitational and computational physics 
and eclipsing binaries. In addition, specific projects involving the National Aeronautics and Space 
Administration's (NASA's) Earth Observatory System (EOS), and the possible addition of a 
materials laboratory are planned. The department plans to increase the number of undergraduate 
and graduate students involved in research as external research funds become available. The 
department is currently in the process of requesting permission to offer the master of science degree 
in physics in the near future. 
• G ENERAL ENGINEERING 
Frank Kombaum, Acting Department Head 
The department's purpose is to support the undergraduate program, assist students in their specific 
career decisions and administer the Engineering Electronics Technology (EET) program, the only 
one of its kind in the state. This program involves students in the study and research of industrial 
controls, microcomputer hardware and software and video and communication systems. However, 
the department does have a management-oriented master of science in industrial management 
program which concentrates on the study of technical management This has become a very popular 
program both on and off campus . 
• MATHEMATICS DEPARTM EN T 
Kenneth Yocom, Ph.D., Department Head 
Future research will build on past achievements, with accomplishments in the areas of numerical 
linear algebra, algorithms and actuarial methods. Numerical and real analysis and its related theory, 
probability theory and computer software conversion programs are future areas of primary research. 
The department is also aiming at utilizing increased graduate research in the areas of statistics, 
theories of integration, and quality control and improvement methods . 
• M ECHANICAL ENGINEERING 
Duane E. Sander, Ph.D., P.E., Acting Department Head 
Current research expertise includes robotics, heat transfer, material processing, material properties 
and finite element analysis. Targeted in the future are vibration control and analysis, thermofluid 
science and indoor ventilation. The department will utilize its Prime minicomputer with ANSYS 
software, a personal computer laboratory, data acquisition software and a pool of undergraduate and 
graduate students to assist in research. 
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Pi Tau Sigllla elects officers, welcomes initiates 
Students initiated into Pi Tau Sigma 
this year were: 
Yasmine Ghazi of Brookings 
Jodi Muntefering of Tripp 
Brian Mundt of Agar 
Michael Benning of Madison 
David De Smet of Cottonwood, Minn. 
Terry Ackerman of Eureka; Galen 
Streich of Ortonville, Minn Steven 
Poessnecker of Brookings. 
The 1991  officers for the South Dakota 
State University chapter of Pi Tau 
Sigma are Jeff Clark, president; Stephen 
Braun, vice president; and Rick Heirigs, 
secretary-treasurer. Pi Tau Sigma is the 
national honorary mechanical 
engineering fraternity. 
Clark, a senior, is involved in the 
American Society of Mechanical 
Engineers, intramural basketball and bas 
been named to the dean's list. A 1987 
graduate of Armour Public High School, 
he is the son of Robert and Carol Clark 
of Armour. 
Braun, a senior, is a member of the 
American Society of Mechanical 
Engineers, Tau Beta Pi and bas been 
named to the dean's list. He is active in 
intramural football and was the recipient 
of the La Verne Noyes Memorial 
Scholarship. A 1986 graduate of 
Rosholt High School, he is the son of 
Albert and Marceil Braun of Rosholt. 
Heirigs, a junior, is a member of Tau 
Chi, the American Society of 
Mechanical Engineering and the 
American Society of Heating, 
Refrigeration and Air Condition 
Engineering. He is active in intramurals 
and is an elementary school basketball 
coach in Brookings. He is the recipient 
of the Nebraska section ASME 
scholarship and bas been named to the 
dean's list A 1987 graduate of Menno 
High School, be is the son of Joseph and 
Joyce Heirigs of Menno. 
Erickson, Lauritzen head JEC 
Troy Erickson 
MicheJle Lauritzen 
Troy Erickson of Summit is 
president of the Joint Engineering 
Council (JEC) at South Dakota 
State University in Brookings this 
year, and Michelle Lauritzen of 
Centerville is vice president The 
JEC coordinates engineering 
activities and helps in furthering 
the highest interests of the College 
of Engineering. 
Erickson is a senior mechanical 
engineering major. While 
attending SDSU, be bas been 
chairman of the Engineering 
Phonathon, chairman of the 
Making Connections Seminar 
Organizing Committee, editor of 
an engineering newsletter and a 
member of the Engineering 
Exploration Days Promotion 
Committee. He is a 1 986 graduate 
of Waubay High School and is the 
son of Elton Erickson, Summit; 
and Mr. and Mrs. Randy Holt of 
Watertown. 
Lauritzen is a senior agricultural 
engineering major and a technical 
communications minor. While attending 
SDSU, she bas been active in 
Engineering Exploration Days, 
Engineering Phonathon, Entrepreneurs' 
Workshop and the South Dakota 
Chapter of the National Society of 
Professional Engineers. She is a 1 987 
graduate of Centerville High School and 
is the daughter of Ralph and Marilyn 
Lauritzen of Centerville. 
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STUDENTS 
Ernie's Pontiac Firebird carries 
memories of friendship 
One of Dr. Ernest B uckley's favorite cars. a 1 969 
Pontiac Firebird convertible. was presented to the 
Joint Engineering Council in September. Buckley. 
former dean of engineering. died of cancer in 
August 1989. 
Betty Buckley of Brookings said her husband had 
intended to give the car to the JEC. and she was 
honoring his wishes. The former dean had a close 
relationship with the JEC. and many of its members 
became close friends of his. said Mrs. Buckley. 
The car. painted white with SDSU blue and gold 
pinstripes. made its debut in the 1 990 Hobo Day 
parade. according to Troy Erickson. president of the 
JEC. 
The JEC is the student governing body for the 
College of Engineering. The council is comprised 
of 35 members representing each discipline and 
student society in the college. 
Dr. Duane Sander. dean of engineering. is the JEC 
adviser. Sander said he relies on the JEC for advice 
B B kl d ..,.. Eri k b th 969 "bl . 
b on student issues and assistance in college-wide 
etty uc ey an uoy c son pose y e 1 converti e given y • . . • 
the late Dr. Ernest Buckley to the Joint Engineering Council. (Photo projects. The council, which meets twice a month, 
courtesy of Brookings Register) helps coordinate several events for the college. 
including the extern program. which matches 
engineering students with companies where they 
can gain practical experience. Other activities 
include the alumni phonathon fund-raiser. 
Engineering Exploration Days. and a student and 
alumni recognition banquet. 
On April 5, 6. and 7 the JEC will host a regional 
Leadership Conference at SDSU. 
SDSU Alumni 
enjoy success in power industry 
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Every student dreams of success. Although 
that success may seem far away for college 
students, several South Dakota State 
University alumni have proven that 
aspirations can become reality. Many are 
making inroads into the corporate world, 
while the following are some of the alumni 
currently in the corporate limelight: 
Robert A. Wilkens is president and chief 
executive officer of Northwest Public 
Service in Huron. Wilkens graduated from 
SDSU in 195 1  and was named a 
distinguished engineer by the College of 
Engineering in 1977. 
Russell E. Christiansen was president of 
Iowa Public Service until 1959. The 
company then became Midwest Energy and 
Christiansen continued as president Then 
the company merged with Iowa Resources 
and became Midwest Resources, where 
Christiansen now serves as vice president 
with the stipulation that be will take over as 
president within two years. Christiansen is a 
1959 industrial engineering graduate. He 
was named a distinguished engineer at 
SDSU in 1988. 
Roland J. Jensen is president of the 
Minneapolis, Minn.,-based Northern States 
Power Enterprises, previously called 
Norenco Corporation. Jensen received bis 
BSME from SDSU in 1900. He went on to 
receive bis MBA from the University of 
Minnesota. Jensen was named a 
distinguished engineer at SDSU in 1982. 
James D. Davies manages Western Area 
Power Administration (WAPA) in Billings, 
Mont Davies graduated in engineering 
from SDSU in 1 958. 
Robert H. Schulte was general manager of 
Northern States Power for 1 1  years. 
Currently, be is the vice president of Rates 
and Corporate Strategy in Minneapolis, 
Minn. He graduated from SDSU in 1975. 
Frank Knuteson is the general manager of 
Tri-State Generation and Transmission in 
ALUMNI 
Golden, Colo. He was a 1965 engineering 
graduate. 
Howard Easton is the vice president of 
Basin Electric Cooperative in North 
Dakota. Easton is a 1958 graduate of 
SDSU. 
Jeff Nelson bolds the current general 
management position of East River Power 
electrical cooperative. Nelson is a 1970 
graduate of SDSU. 
In addition to these outstanding power 
industry executives, SDSU was a starting 
point for two outstanding "engineering 
entrepreneurs," both 1974 graduates: 
Steven R. Bubb is the owner and president 
of Electric Power Software in Minneapolis, 
Minn. 
Edward Cannon is president of Cannon 
Technologies in Minneapolis, Minn. 
Wayne Knabacb, professor of electrical 
engineering, saw many of these people 
struggle through to graduation at SDSU. "It 
gives me a sense of pride to see former 
students make it big," he said. 
Dr. Duane Sander, dean of the college, said: 
"There are many more to come, and many 
who are just waiting for the chance to climb 
the corporate ladder. These people who now 
occupy executive positions should not be 
considered SDSU's only stars. We have an 
institution filled with the future." 
Those who have made it big may remember 
the encouragement offered by Dr. Junis 
Storry, dean and professor emeritus of 
engineering. "Junis would always start out 
the first day of class by admitting be was 
nervous," said Knabach," He would tell the 
class how hard it was to stand in front of a 
room full of corporate executives." 
by Carey Crouse, a student writer with the 
SDSU Office of Universtiy Relations 
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COLLEGE OF ENGINEERING DONERS 
Contributors to the Greater State Fund Jan. 1 ,  1990 - Dec. 3 1 ,  1990 
Support from alumni has come to be essential to institutions of higher education. Contributions have made possible the 
development of activities that have won recognition for the SDSU College of Engineering as one of the nation's leaders in 
engineering education. We have benefited and those who have been generous in their gifts share with us the satisfaction that comes 
from achievements. 
B ENEFAC TORS (Gifts of $ 1 ,000 or more) 
Keith A. Bartels '67 ('74 graduate of Electrical Engineering) and Glynn 
Fine Bartels '67 of Mitchell have established a scholarship in their name 
to be awarded to incoming freshmen majoring in engineering, 
mathematics or any biological or physical science. Keith is Vice 
President of Martin and Associates of Mitchell and Glynn is a Medical 
Technician at the Methodist Hospital. 
Gerald Bergum, BSMATII 1958, professor and head of the Computer 
Science Department, and his wife, Shirley, provided funds to assist and 
encourage students in their pursuit of undergraduate degrees in 
Computer Science. 
A scholarship endowment has been created with a bequest from the 
estate of Dale L. Bidwell, a 1933 graduate in Agricultural Engineering. 
He directed that the funds be used for assistance to 
undergraduate and graduate students in Agricultural Engineering. 
Lori Bocklund, BSEE 1983, contributed to the Dan Bocklund Memorial 
Scholarship established by Lori in memory of her father and in 
appreciation to SDSU, her alma mater. Awarded annually to SDSU 
students planning to study in curriculum within the College of 
Engineering. Students shall also be participating in varsity sports at 
South Dakota State University. 
Betty Bob Buckley presented a 1969 Pontiac Firebird convertible to the 
Joint Engineering Council. The convertible is a gift to the JEC from Dr. 
Ernest L. Buckley, former dean of engineering, who died of cancer in 
August 1989. Betty Bob said her husband had 
intended to give the car to the JEC and she is honoring his wishes. The 
former dean had a close relationship with the JEC and enjoyed working 
with these student leaders, and many became close friends of his, said 
Mrs. Buckley. 
K. Marvin Bue, BSCE 1931, and his wife Eleanor have established the K. 
Marvin Bue Scholarship in engineering at South Dakota State 
University. It is an open scholarship to students majoring in any 
engineering curriculum. Mr. Bue has established this scholarship 
endowment in grateful appreciation for the education provided him by 
his alma mater. His career of 41 years in engineering has been one of 
public service, both for the military and the civilian side of the US 
government 
Ario B. DcKraai, BSCE 1970, and his wife Barbara '70, have set up the 
John DeKraai Scholarship in engineering in memory of his father. This 
scholarship is for incoming freshmen or other 
undergraduate students in mechanical, civil, electrical, agricultural 
engineering or physics. Although Mr. John DeKraai's own formal 
education ended with 8th grade, he believed strongly in the benefits of 
an education and saw to it his three sons attended college. Ario DeKraai 
is presently the President of Midwest Industrial Contractors, Inc. 
Hassan S. Ghazi, professor of Mechanical Engineering, has provided 
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funds for the Ernest L. Buckley Memorial Scholarship which was 
established after Dr. Buckley's untimely death in August 1989. 
Nancy Wtlz Haselhorst, wife of the late Donald D. Haselhorst, formerly 
president and chief executive officer of Nicolet Instrument Corporation 
in Madison, WI, provided funds forengineering equipment. 
Eugene B. Hunt, BSEE 1948, has established a scholarship in his name 
for South Dakota high school graduates who have registered in 
engineering and who are in financial need. Mr. Hunt taught at the South 
Dakota School of Mines and Technology leaving to pursue 
graduate studies. He spent ten years as an Aerospace Systems 
Engineer and then returned to teaching at California State 
University, Fullerton, CA, also serving as department and division 
chairman. 
Jerry J. Isaak, BSME 1968, has provided funds for the Trapp Family 
Scholarship Endowment. Mr. Isaak is the son-in-law of Lansford and 
Frances Trapp and is owner of Westburg Fertilizer Co. in 
Centerville. 
Vera Johnson and her family have established the Leslie W. "Brick" 
Johnson Scholarship in Agricultural Engineering. The fund is 
established to honor the memory of Mr. Johnson who graduated from 
South Dakota State University in Agricultural Engineering in 1933. 
He retired in 1971 after serving many years with John Deere and 
Company. 
Charles W. Mueller, BSEE 1931, deceased 1989, was the former Chief 
of the Air Navigation Facilities Branch, Oklahoma City. This 
endowment is made possible through a gift from his daughter, Mrs. 
Barbara Osborn, who generously wishes to carry out her fathers 
intent lo remember his alma mater and Dr. Harold M. Crothers with 
a program to encourage students in the electrical curri.:ulum. 
Glen Nordmark, BSCE 1951, a Research Engineer for Alcoa donated 
monies for the Emory Johnson Scholarship and the Will:am Gamble 
Scholarship. Our apologies to Mr. Nordmark for not mentioning him 
as a benefactor ic the 1989 listing. 
Harvey Owren, BSEE 1941, and his wife Doris have been interested in 
improving instructional methods in engineering and have provided 
funds to conduct a course called the Harvey Owren Principles of 
College Teaching for Engineers Seminar as well as financing a guide 
for better leaching prepared by Dr. Jan Vandever of the SDSU 
Mathematics Department 
Emma Sander Pendleton has established the Sander Family Scholarship 
for Native American students who enroll in the College of 
Engineering. Emma Pendleton was born and raised in South Dakota. 
She was the fusl woman auditor in Miner County and served as an 
auditor for the War Department during World War ll.  She then 
became a budget deputy for the Internal Revenue Service. Mrs. 
Pendleton is now retired and lives in Howard, SD. 
Dale Ryman, BSAE 1935, BSCE 1938, is a former member of the U.S. 
Navy Seabees and Chief Construction Engineer of California Division 
of Highways, now retired. In 1984, he was recognized as the first 
Benefactor of the College of Engineering and received the 
Distinguished Engineer's Award in 1985. 
John Sandfort, former head of the Mechanical Engineering 
Department, 1959-1977, and his wife Lela are providing an annual 
gift for a scholarship for freshmen planning to major in Mechanical 
Engineering. Sandfort, who headed ME until retiring in 1977, 
taught engineering at Iowa State University from 1946-1958. 
Curtis A. Sween, BSEE 1949, retired from General Electric. 
C. Milo Thelin, BSCE 1924, a senior engineer with the firm of 
Freese & Nichols, Consulting Engineers and former Director of 
Public Works for the City of Fort Worth, Texas. 
ENGINEERING DEANS CLUB 
Harvey D. Anderson '56 Ario B. DeKraai 70 Ronald H. Leech '59 
Vernon L. Baumberger 77 Barbara DeKraai 70 Scott J. Lentz 79 
Gerald E. Bergum Errol P. Eer Nisse '62 Ray M. Lien '41 
Shirley Bergum James C. Emmerich '40 Dennis R. Little '6S 
Beverly Blaze 'S9 Paul Freeburg '33 Keith A. Lucke '60 
Francis M. Blaze '59 Leif E. Frevik 'SO Sue E. Mabee 78 
Lori S. Bocklund '83 Eugene B. Frykmao 'S2 Lyle P. Mangen '86 
Eleao« Bue Carl J. Furchner '57 Carol Miner '5S 
K. Marvin Bue '31 Virginia Furchner '61 Harlow J. Miner 'S3 
William R. Burge 'S 1 Robert H. Gales 78 Richard J. Monhardt '65 
Jerry R. Buri '6S 1imothy P. Graf 7 1  Margaret Nelsen '42 
Noel L Christensen '61 Frederick W. Grothem '34 Robert Nelsen '47 
Rita Christensen Lawrence L Hansen '59 Dao E. Nielsen 77 
Lee A. Christoffersen '39 Sharon Hansen D<ll"othy M. Olson '46 
M. Lucille Ovistoffersen '37 Nancy Haselhorst Gordon W. Olson '47 
Alice Chu John D. Hauge '69 LeRoy C. Olson '59 
Shu T. Chu Allen D. Heiden 78 Arthur Osmundson '66 
Joseph P. Clarke 74 Wallace J. Hoff '60 D<ll"is A. Owren 
Curtis J. Clemen '83 Deloris Jensen '54 Harvey M. Owren '42 
Julie I. CJemen '84 Roland J. Jensen '60 Virgil A. Paulson 70 
Lewis J. Crain '49 Kurt E. Johnson '80 Carolyn Petersen 
Melton A. Crisman '59 Robert C. Kay '58 Marvin Petersen 
Barbara Crossman '64 Shirley Kay '58 Steven C. Peterson '67 
Leon D. Crossman '61 Craig E. Kreyger 78 Guy F. Rhoades '59 
Marilyn De Long '61 Ronald J. La Vallee '58 Cynt!Ua D. Roesler '89 
Max M. De Long '61 Lorys J. Larson '39 Daniel P. Roesler '84 
Jacqueline Skill Thielen, wife of the late Lawrence R. Thielen, 
BSEE 1950, founder, chairman of the board and chief executive 
officer of Avontek, Inc., Palo Alto, CA. 
Lansford 'Ii"app, BSPhy 1948, MSMath 1950, is a retired 
Professor of South Dakota State University. He and his wife Frances 
have made gifts possible to the Mathematics, Engineering, and Physics 
departments through the establishment of the Trapp Family Scholarship 
Endowment 
Mark 'Ii"app, BSEE 1971, the son of Lansford and Frances Trapp, has 
contributed to the Trapp Family Scholarship Endowment. Mark is an 
Electrical Engineer with American Airlines. 
Irene L. Wente, professor emeritus of mathematics, has established 
a scholarship endowment for math and is financing the scholarship 
with her annual gifts. 
Dale Ryman '35 
Lorraine Sand 
Ruth Schaefer 7 4 
Vernon R. Schaefer78 
Donald H. Schroeder '61 
Paul S. Severson 77 
Ronald C. Soren '59 
Francis Stern-Montagny '49 
Merrill R. Stiles '29 
Helen Sundstrom 
Raymond W. Sundstrom '28 
C. Milo Thelin '24 
Charles A. Ttltrum 72 
Karon K. Ttltrum 
Arthur D. Trautman '58 
Scou D. Ulrich '83 
A J. Van Dierendonck '61 
Roy E. Van Orman 75 
Charles L. Waggoner '61 
Irene L Wente 
A. Gerald Wigdahl '61 
Diane M. Wilaby '82 
Charles J. Wondra '48 
CORPORATE DONERS 
ABB Power T & D 
Company 
American Institute of 
Physics 
Assoc. General 
Contractors-Hwy 
Assoc. General 
Contractors-SF 
Banner Associates, Inc. 
Black Hills Power & Light Co 
Burns & McDonnell 
Foundation 
Butler Machinery Company 
Daktronics, Inc. 
Dial - Net. Inc. 
EROS Data Center 
Falcon Plastics Inc. 
First Bank of South Dakota 
First Bank of South Dakota 
General Electric Motors 
Gray Construction Co. 
Heartland Consumers 
Power Dist 
Hewlett-Packard Company 
Horton Industries, Inc. 
HyVee Food Store­
Brookings 
ln1astates Eledric & Engr Co 
Iowa Public Service Co. 
Iowa Southern Utilities Co. 
Larson Manufacturing 
Company 
M-Tron Industries, Inc. 
Minnesota Mining & Mfg -
Bkgs 
Minnesota Mining Mfg-St. 
Paul 
Moffatt, Inc. 
Noniv:m Border Plpdine Co. 
Noniv:m SlaleS "°"""'$.Falls 
Noohwest Pipe Raing. Co.Inc 
Northwestern Public 
Service Co 
Ottct Tail Power Company 
Raven Industries, Inc. 
SD Engineering Soc., NE 
Chap. 
Schwao's Sales Enterprises 
Inc 
Sencore, loc. 
Soc of Amer Military 
Engineers 
South Dakota Cement Plant 
Twin City Fao/Blower­
Brookings 
US WEST Foundation 
Western Area Power 
Administration 
ALTRUISTIC ALUMNI 
AND FRIENDS 
Carroll E. Aarnold '69 
Howard F. Aarstad '40 
Lorraine Aarstad 
Jon F. Abels '56 
Jerrold Abernathy '63 
Newman N. Abouissa '87 
Millie Adams 
Andrew Aisenbrcy '48 
Doris Aiscnbrey '48 
Donald E. Akland '82 
Terrance G. Alexander 77 
Mark W. Allen '82 
Charles W. Allender '60 
John K. Allender '59 
Kenneth L. Allender '83 
Richard K. Allred 74 
Dayton H. Alsaker 75 
Lisa A. Alsaker 76 
Myla I. Alsaker 71 
Vincent J. Alsaker 70 
Randall J. Amerson 70 
1imothy T. Amert '83 
Carl P. Andersen '50 
Robert W. Andersen '53 
Gary L. Andersh '83 
Alton L Anderson 'SO 
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Cleo Lockwood Dile W. Miller '8S Steven L. Nelson '80 Harvey M. Owren '42 Douglas A. Pohl "87 Da.n.iel P. Roeder '84 
Donlld c. Loclcwood '64 Donlld L. Miller '67 Trent R. Nelson '89 Douglas R. Packard '64 Kathryn Pohl 73 Alan M Rogers 70 
Orlin K. Loen 'S2 Fredrick D. Miller 'SS Trudiann Nelson 7S Edward C. Page '66 Stephen H. Pohl 73 Jerlldine E. Rogers '87 
La Verne Lohmiller George C. Miller '28 Van P. Nelson '82 David L. Paine 'S9 Warren L. Pomeroy Aaron N. Rogness '48 
Alan F. Lohr '60 James A. Miller '62 Allan F. Nereim '61 Nestor E. Palm '82 Dale E. Pope 'S9 Bruce A. Rohde '80 
Carol Lohr '62 James A. Miller 72 Willis L. Nesheim 'S8 David K. Palmer 70 Joel C. Poppen '87 Aorence E. Rohde '32 
George E. Lohr 'S3 Kenneth W. Miller '3S Harold A. Ness '34 Stanley K. Papoutsis 'SS Bernard E. Poppenga '69 Joseph L Rohde '8S 
Vern D. Loken '49 Kristi I. Miller '83 Jon D. Ness '89 John F. Paradise '80 Patricia Poppenga '69 John E. Roling 73 
Donlld K. Londgren '60 Marian Miller '48 Sheila K. Ness '82 Brian K. Parliament '89 Gary L. Porter '66 Dwayne A. Rollag '66 
Denise S. Loocbrock '88 Mary S. Miller Steven D. Ness 78 Curtis V. Parliament '80 Larry D. Pottebaum '86 Helen Rollag 
Richard F. Loocbrock '90 Melvin C. Miller '34 Paul M Neth '88 Paul E. Parrish '6S Gregory S. Powell '81 Patricia Roske 'S6 
Jonalyn Lorenz '6S Nancy K. Miller '8S Gordon Nettle Charles A. Parrott Duane T. Prew '60 Warren E. Roske 'S9 
Kenneth L. Lorenz '6S William G. Miller '83 Arlys L. Neuberger 'S9 Douglas A. Parrott 70 Gregg S. Price '8S James R. Roskens '69 
James V. Lovo 70 Darwin C. Minder 79 John W. Neuberger 'S8 Leonard E. Pasek '30 Dieter W. Proehl '62 Kathryn A. Roskens 71 
Patricia A. Lovo 72 Carol Miner 'SS Wesley R. Neufeld '32 Ginger L: Patera 79 Klaus A. Proehl '67 Judith F. Rost 
C. A. Lovre Harlow J. Miner 'S3 Ken A. Ncuharth ''i>T John L. Patera 79 J. Rrichard Profaize< •g7 James J. ROlher 73 
Curtis A. Lubben '8S Alan P. Minor '81 Kevin F. Newman '89 Donlld A. Patrick '62 Bill Protextc:r Robert A. ROlhermcl 70 
Keith A. Lucke '60 Linda M. Minor '82 Peter W. Neyhart '61 Michad J. Paulson 7S David L. Pruchs '67 Bill Rowlands 
Larry D. Lunde '8 1  Missouri Basin Municipal Dan E. Nielsen 77 Vll"gil A. Paulson 70 Kenneth J. Puetz '88 Mary Rowlands '56 
Ronald N. Lunde '61 Power John M. Nielson '63 James R. Pautzke '60 Robert J. Purcell '59 Gerus M. Rubingh '81 
Charles A. Lundquist '49 Gregory A. Mitchell '89 Beth E. Niemeyer '85 Gary L. Pavlis 7S Kenneth S. Putnam '82 Maurice D. Ruch '49 
David A. Lutter '69 Robert D. Mitchell '32 Oepke G. Niemeyer '8S Karen Y. Pavlis '67 Richard W. Putnam '62 Larry L. Rudcbusch '83 
Ronald G. Lutz 7 1  Kevin L .  Moe '88 Gene A. Ninnemann 'SS Mary Pavlis 7S Shirley A. Quail 77 Warren H. Rundell 'S8 
Sue E. Mabee 7B Susan L. Moe 76 Gordon D. Niva 73 Roger D. Pavlis '68 Steven J. Quail 77 Dale E. Russell 73 
Joseph IL Macek '60 Michael D. Moller 78 Robert Noble '38 Clarence R. Payne 'S8 Larrie R. Quam '60 Helen Russell 75 
Judy Macziewski 7B Thomas J. Molohon '64 Steven J. Noonan '86 Lloyd E. Payne '50 Harlan Quenzer 72 Larry E. Russell 74 
Keith W. Macziewski 76 Charles B. Molstad '80 Ar lo R. Nord '60 Lesley Pedde 71 La Ron 0. Quickstad '52 Luanne Russell 72 
John M. Madden '61 Maurice L. Monahan 'S6 Robert E. Nordby 'B9 Ronald R. Pedde 73 Dean Quiett Michael J. Russell 73 
Kelly S. Magdaoz '8 1  Paul L. Monahan Glenn Nordmark '51 Bryon L. Pedersen '86 Duane Quiett Richard E. Rust '64 
Thomas 0. Magdaoz, '8S Richard J. Monhardt '6S Laura Nordmark Estate Derald A. Pedersen '62 Steven M Quincey 7 1  Ronald A. Rust '64 
David V. Mager '84 Alan Monson Dennis L. Nordstrom '63 Duane D. Pedersen '59 Steven A. Quissell 72 Dennis W. Ryland '67 
Robert J. Mahoney '82 Juliann L. Moran '83 Keith E. Norris 77 Nancy A. Pedersen '87 Oren P. Quist Dale Ryman '35 
Lyle P. Mangen '86 William H. Moran 'B2 Gerald A. Nuesc '80 Robert K. Pedersen '67 Gary K. Radtke '66 SD. W.ur & WBSU:Wala: Ass'n 
Diane L. Manlove '84 Dorothy A. Morgan '81 Douglas J. Nunez '8B Barbara A. Pederson '8S Cheryl N. Rakness '69 SD Engineering Soc., NE 
James D. Manning 73 James B. Morgan '69 Landon G. Nusz 75 Dan L. Pederson '84 Kerwin L. Rakncss '69 Chap. 
Manufacturers Association David R. Morisette '84 Carl Nygaard Robert W. Peet Dana M Ralston '81 Kenneth A. Sabisch 'SB 
Linda Manwarren '61 Audrey Mortensen ·s 1 George M Nygaard 'S6 Karen Pekas Jinna R. Ralston '84 Judy G. Saienga 72 
William F. Marion 78 J.D. Mortensen Oscar Nygaard Katherine R. Pellegrini 75 Frank E. Rambough 'BS Kathlyn Saienga 
Duane R. Markus 'S9 Barry S. Mortimeyc:r 7S Terrance J. O'Brien '61 Emma S. Pendleton Warren Ramseyer Scott P. Saienga 74 
Joseph C. Marshall 'SO Wanda Mortimeyc:r 74 James P. O'Connor '81 Wayne A. Penner '68 Arthur R. Rancour Steven E. Saienga 72 
John C. Marshman 'SS Clarence W. Moshier 72 William E. O'Donnell 'B2 Norman A. Peppers 'S6 Bruce 0. Randall '44 Alan D. Saltee 78 
Gene A. Marten 'S7 Ida R. Moshier '90 Mary J. O'Ncal 73 Sandra Peppers '56 Lucille Randall '4S Lorraine Sand 
Dunnley L. Mattke 7S OxtisD. � 'S3 William B. O'Ncal 70 Mark L. Perry '84 Delvin G. Rapp '60 Duane E. Sander 
Tim A. Matus '88 GclctmLMldnbdxr '!O Richard I. Oakland '64 Stephanie J. Perry '83 Patricia Rapp '60 Phyllis Sander 
Theodore L. Maunu '68 William IL Moyc:c Charles L. Ochsner '86 Alan P. Peschong '61 Eliz.abeth A. Rasmussen '84 John Sandfort 
Vernon C. Maunu '62 Anthony M. Mueller '80 David P. Ochsner '69 Debra K. Peta '86 James R. Rasmussen '84 Lela Sandfort 
Michael M. Mayer 77 James M. Mueller Gloria J. Ochsner 72 John L. Peta 'B 1 Richard J. Rassel '65 Donald F. Sands 
Richard L. Mc Comish 7S Janice K. Mueller '88 Rodney D. Ochsner 7B Joseph A. Peta '87 Kevin C. Rath 'BS John C. Sater '59 
Le Roy Mc Conkey '62 James J. Mullen '69 Roxanne L. Ochsner '86 Donna M PCl.elS 77 Marsha L. Rath '8S Theresa M. Satlak 74 
James R. Mc Cormick '68 Charles M. Mulliner Gary A. Odegard '68 Lyle D. Peters 76 Randy E. Rath '86 Van J. Satlak 74 
Paul R. Mc Laughlin '49 Clvistopher C. Mundt '8S Karen Odegard '68 Carolyn Petc:csen Thomas L. Rath 7 1  Harlow I. Sauder '36 
Richard C. Mc Rae '61 Mark G. Murfield 7S Melvin W. Odens '8S Leonard A. Petersen 'S9 Emma E. Rauch Richard J. Sawinski '66 
James V. Mc Vay '61 Carl I. Murra 70 Carl M Ogren '63 Marvin Petersen Robert G. Raymond '60 Clarann Sayre 'SS 
Todd W. McLouth '84 Roger A. Musolf '62 Raymond L. Ohlson '49 Robert L. Petersen '58 Wanda K. Reder '86 William H. Sayre 'S4 
K. John McNellis 7S M. G. Mutch Neil 0. Ohman '56 Alan R. Peterson '63 Charles N. Recd '58 Timothy G. Schaal 78 
Dorothy A. Mears '24 Emmett B. Myhre '36 Dale D. Olhausen '57 Christopher A. Peterson '83 Shirley S. Recd '57 David J. Schaefer 79 
Alan R. Meier '86 James G. Nachtigll '80 August W. Ollerich 73 Dean W. Peterson '59 Bette Reeve '42 Donna Schaefer 78 
Glenn W. Meier 7B Jonathon T. Nadcnicck '87 Arnold Olsen Douglas J. PCl.elSon 'B6 R.A. {Pete) Reeve '38 Ruth Schaefer 7 4 
Eric W. Meintsma '86 Maynard A. Nagelhout '61 George W. Olsen 'SO Ja.n.ice Peterson '64 Mike D. Rchnelt '83 Vernon R. Schaefer 78 
Julie K. Meintsma '88 Sharon D. Nagelhout 7S Craig R. Olson '84 Mark A. Peterson '89 Dave L. Reimers '64 Jean Schaeffer '49 
Gc:rlld Meiscnholdc:c ·so Guy I. Napier '87 Delbert L. Olson '44 Randy N. Peterson 'B6 Jennifer L. Reinbrecht 'B9 Marvin Schacffc:c 'SO 
Harvey T. Melatad 'S6 John H. Nash 'S2 Dorothy M Olson '46 Roger L. Peterson 72 Charles P. Remund '82 Brian D. Schat '84 
James D. Melstad 74 Gary L. Nelsen 'S9 Gordon W. Olson '47 Steven C. Peterson '67 Mary J. Remund '83 Curtis L. Schavee '86 
Vida Melstad Janet P. Nelsen '61 Karen K. Olson '80 Terrence C. Peterson '80 Lyle P. Renz '62 Joe Scheley 
James W. Mentele '66 Kent R. Nelsen 7 1  Keith M .  Olson '85 Mark A. Phillips 70 John A. Resen 74 Douglas W. Schindel 'B3 
Isabelle Mernaugh Margaret Nelsen '42 LeRoy C. Olson '59 Reuben D. Phillips 73 John T. Rethke 73 Steven L Schjodt 79 
Le Roy J. Mernaugh '41 Robert Nelsen '47 Michael R. Olson '89 Bryce J. Pickart 73 Laverne E. Reynolds '48 Arlene Schlagel 
Connie Merritt 7S Bonnie Nelson Norman L. Olson 7 1  Wendell J .  Pieper '66 Guy F. Rhoades '59 Terry Schlagel 
Larry Merritt 72 Christopher W. Nelson '89 Sharon L. Olson '89 Bruce E. Pier '66 Donlynn K. Rice 74 William Schlagel 
Douglas J. Mertz 71 David A. Nelson '64 Bill Opfer '61 Da.n.iel A. Pierson 78 Patrick W. Rice 74 Marlene Schlenker '61 
Earl R. Mettler 71 David C. Nelson '67 Linda Opland '64 Gary K. Pic:cson '60 Dennis L. Richards '69 Richard K. Schlenker '61 
Allan J. Meyer '8S Dean C. Nelson '61 Raymond 0. Opland '64 Gayle Pierson '60 Gerhard W. Richter '63 Barbara Schlumpber3cr '52 
Brian D. Meyer '84 Duane R. Nelson 71 Philip F. Ordung '40 Lisa K. Pierson '86 Robert S. Riddell '39 Leroy Schlumpberger 'SJ 
Christopha- E. Meyer '86 Halvor H. Nelson '56 Barbara M. Osborn Rodney D. Pierson '86 Ann P. Riebel '81 Claire L Schmidt 
David J. Meyer '84 Helen Nelson 'S 1 Arthur Osmundson '66 David Z. Pilker '84 Thomas G. Riebel 'BO James R. Schmid! '54 
Jon T. Meyer '84 Howard N. Nelson '6S David W. Oslhus '7S Roxanne L Pillar 77 Harold P. Rieck '61 Lyle L Schmidt '52 
Debra Michal '84 Jeffrey L. Nelson 70 Michael A. Otterby 74 F. C. Pinch '27 Roger A. Riedel 'B3 Ronald D. Schmid! '63 
Alan J. Michllewicz '83 Joel A. Nelson 'B 1 Arlen D. Ottman '59 Damon C. Pistulka '89 Francis C. Riley '39 Allen F. Schmil 7S 
Dennis B. Micko '68 Kenneth .C. Nelson '67 John F. Ourada '68 Scott W. Pladsen '83 Cindy Risch Oayton K. Schnarr '58 
La Donna Micko '68 Kermit L Nelson 'S2 Paul E. Ove '62 James Plante Loren R. Risch 79 Cindy R. Schneider '80 
Glen D. Middleton 70 Orval G. Nelson '54 Carla Oviatt '48 Robert Plattcnbcr3er Ardyne M. Rjttershaus Ronald J. Schneider 'Bl 
Ronald W. Mielke '6S Philip H. Nelson '57 Dianne Owens '61 Virgil I. Pochop '5 8 Frederick Rittershaus '58 Carolyn Schnell '65 
Steven Mikkelsen 76 Robert C. Nelson '83 Francis L. Owens "60 Rick L. Poelstra '86 Yem A. Roda '39 R. Craig Schnell '65 
BNce Miller '48 Rodney L. Nelson 73 James L Owens '8S Curtis T. Pohl '86 Andrew G. Roe '83 Charles J. Schoen '68 
C. J. Miller 'B3 Ruth H. Nelson 'S3 Doris A. Owren Dennis J. Pohl 'B2 Cynthia D. Roesler 'B9 Daniel N. Schoen 73 
32 
Dale W. Schoenefeld •g2 Duane N. Smedsrud 76 Delbert M. Strand '60 Jim M. Thune '80 Paul S. Vick 7 1  Donald D. Wilaby 79 
Loren R. Schoeneman 7g Olarles P. Smith •g3 Ferne Strand Cornelius F. Tilstra '61 Alan C. Vlasman 7g Archie D. Wilcox 'S3 
Wanda A. Schoeneman 75 Deane C. Smith '87 Harold H. Strand '32 Charles A. Tiltrum 72 Cindy J. VJasman 77 Doniese M Wilcox 76 
Jerald D. Schofield '61 Ernest R. Smith •g3 Gary E. Stribley •5g Karon K. Tiltrum Daniel P. Vockrodt '84 Ethel H. Wilcox 
Sruart T. Schreurs '84 James W. Smith '52 Kenneth E. Strobel '52 Harold W. Timmerman '43 Cathrene Voelzke '66 James C. Wilcox '76 
Jack W. Schrickcr '72 Jane M. Smith •g3 Keith M Suoh •g5 Thomas J. Tobias '55 Vernon P. Voclzke 72 Robert A. Wiles '57 
Joe H. Schrickcr '69 Karen G. Smith 7g Richard F. Strohmeier '59 Patrick A. Tobin '76 J06Cph P. Vogel •5g Ver Dell R. Wiles '56 
Donald H. Schroeder '61 Larry J. Smith '60 Kevin L. Stroud '80 Daniel H. Tobie.in '76 Burton J. Volkers '81 Barbara Wilkens '52 
Phil J. Schroeder 'g6 Mark A. Smith •gg Gordon W. Stroup '53 Richard C. Todaro '60 Gladys K. Vorthcrms '86 Paul C. Wilkens '70 
Dennis R. Schroepfer '77 Marvin Smith Ronald J. Stubbe 7S Gocdon J. Tolle Glen L. Vorthcrms '83 Robert A. Wilkens 'Sl 
Greg A. Schuelke '78 Rebecca A. Smith '87 David W. Stubbcn '65 Mary M. Tolle '83 Kenneth A. Vorthcrms •gs Susan R. Wilkens '71 
Bradley D.  Schultz 77 Robert C. Smith '49 Gladys D. Srubben '68 Donald D. Tomac '73 Conrad L. Waby 'S6 David L. Willard '70 
Laurie P. Schultz '79 Spencer R. Smith '49 Student Association Dick A. Trapp 76 Loren B. Wagenaar '6S Kalhy Willard '70 
Steven H. Schultz 70 Robert D. Snapp '70 Bookstore Kalhy J. Trapp 7g Olarles L. Waggoner '61 Kathleen E. Willcuts •g1 
Barry J. Schulz •gg Elbert M Snethen 'Jg Bradley E. Styles '89 Lansford Trapp '4g, 'SO Donald G. Wahlstrom 'S2 Robert K. Willcuts '82 
Oscar Schulz Russell A. Snyder 'SO Jerald E. Styles '84 Frances Trapp Ramona Wahlstrom '49 Leonard R. Willett '47 
Gary W. Schumacher '87 Soc of Amer Military Kathleen L. Styles Mark Trapp '71 Stacey A. Wahlstrom '86 Dennis R. Williams '60 
John F. Schuman '72 Engineers Brian W. Sudman '83 Steve Trapp '79 Stuart A. Wahlstrom '84 Dora M Williams 
Joseph A. Schwalbach '81 Harry L. Solberg '20 Duane W. Sudman 'S1 Renee Trapp •g2 Don R. Walin '41 Henry D. Williams 'SS 
Robert E. Schwanke '84 Arvin J. Solsaa •g3 Gail Sudman 'S7 Arthur D. Trautman •sg Richard C. Walker '54 Perry W. Williams '40 
David R. Schwarting 79 Mary W. Sommcrvold Richard J. Suedkamp 70 Emil J. Trebesch '87 David J. Walkes 74 Trcbor Williams 
William J. Schwartz '67 Bradley E. Songstad •g3 Shirley Suedkamp '70 Harlin J. Trdz '66 Mary C. Walkes 74 Sidney P. Williamson '65 
Mary A. Schweitzer Ronald C. Soren '59 Olcryl A. Suiter '76 Vernon L. Trimble '63 Ward W. Wallace '47 Richard K. Wilson '52 
Steven F. Schweitzer '69 Estel A. Sparks '30 Dale P. Suiter '7S LesHe E. Tripp '60 John P. Wallner '84 Paul H. Winckler •4g 
WiJJjam F. Schwiesow '50 Olarles B. Speidel '77 Jamie S. Sumners 'gg Todd P. Trooien •g3 Jeffrey A. Waltz '83 Janice Winter '62 
Clara Scott '33 Pamela Speidel 7g Alvin G. Sundberg '50 Curtis A. Trudeau '75 Rex P. Waltz '40 Marlyn W. Winter '62 
Howard Scott Daniel A. Spilde 75 Jon D. Sunde '64 John N. True •g2 Ruth Waltz Gregory J. Wilt •g2 
Ralph F. Sears '57 Roger B. SL John '41 Willis A. Sunde •sg Joan S. Trygstad '76 Wayne W. Waltz '47 Gordon G. WJSeman ')g 
Rodger A. Seefeldt •gs Kenneth H. Stacey '63 Helen Sundstrom Lynette L. Trygstad '76 Dennis Wangsness '66 Mavis WJSeman '40 
Darold D. Sellner •g1 Marlene Stacey '63 Raymond W. Sundstrom '28 WiJJjam J. Trygstad 73 Harold L. Wangsness '42 Timothy A. Wiuig 76 
Joseph H. Senden 70 Dennis D. S tachour '@ Richard A. Svanda '69 Lois R. Tschetter '74 Olcryl A. Waples '82 Dorotha Wolfe '3S 
Paul J. Senticri •g7 Margaret Stachour 73 DuaneJ. Sveum '60 Wesley G. Tschetter '69 Michael K. Waples '81 Emerson Wolfe '34 
JuHa Scrlc:t '74 David A. Stadheim '71 Aaron A. Swan '62 Burton E. Tulson 70 Duane R. Wariield 'S9 lim L. Wolles '89 
Michael G. Scrlet 74 William D. Staebell '74 Howard L. Swanson '86 Jon J. Tunheim •g7 Faye Wassenaar '59 Walter L. Wolles '62 
David V. Serreyn '70 Angela R. Stampe •g2 Richard D. Swanson '62 Marcia A. Tunheim '87 Roger Wassenaar Robert A. Wollman 79 
Robert R. Sestak '60 Scott J. Stampe •g2 Robert P. Swanson '59 Alan 0. Tunlland '62 Thomas L. Weaver '60 Olarles J. Wondra '48 
Bradley E. Severson •gg Dennis C. Stanga •5g Douglas L. Swartout '86 Steven G. Turner 77 William A. Weaver •5g Edna Woodworth '74 
Donald H. Severson '62 Gerald A. Stangl '66 Kendall J. Swedeen 79 Curtis B. Tvinnctc.im '77 Gayla D. Weber 7g Greg A. Woodworth '74 
Paul S. Severson '77 Gerald L. Stanley '65 Curtiss A. Sween '49 Douglas Tyler '64 Raymond S. Weber 73 William Woodworth 'S3 
Oarine B. Severtson Abbie G. Stapp Majdi H. Sweidan •gg Donald A. Ufford '87 Herbert Webster '38 Barbara Woolworth 
Donald M Severtson '49 Helen V. Stavig '66 John A. Swenson •gg Soott D. tnrich '83 M K. Webster '40 Donald J. Woolwonh 'S7 
George A. Sexton 'S3 Loren M. Steenson 75 LaDell K. Swiden '61 Joel D. tnring 'SS Mary J. Webster '41 Le Roy S. Wo:z.nak 'S9 
Marjorie Seltton '54 Susan J. Steenson '76 Phyllis L. Swiden '61 Charles H. Umback '25 Lynn A. Wegehaupt '7 1  Mark M Wright '82 
Leon Shaff er Pamela J. Stefanich '87 K. W. Swinney James D. Uphoff '85 Donald Weidenbach '43 Harriett R. Wyland '49 
John D. Shangreaux 'S9 Timothy D. Stefanich '86 Lowell Swisher Stephen L. Urman '84 Cecil J. Weisman tel 7 S James W. Wyland 'SO 
W. Joe Sharp '85 Roy A. Steffen '62 Thomas R. Sydow '85 Gerald L. Van Dam '82 David L. Weisz '83 Kenneth D. Wyman 'Sl 
Le Roy D. Shea 70 Trent E. Steichen '87 Eugene A. Tagtow '61 Jodene R. Van Dam '84 Gregg A. Welch '89 R. Kelly Yahnke 79 
Juanita Sheldall Tracy J. Steiger '89 Nader Tahmassebi '82 Max E. Van Den Berg '66 Michael R. Welch 73 Helen Yc:ttct 'SS 
Todd J. Sheldon '84 Kathy D. Stenberg '89 Vicki L. Tahmassebi '82 Nona Van Den Berg '55 John E. Wendt '43 L. Keith Yetter '54 
WiJJjam B. Sherman 74 Kent A. Stenberg '8S Elsie L. Tapscott Todd L. Van Diepcn 'g6 Vernon F. Wendt '59 David P. Yex.ley 7S 
Daryl J. Siebens '59 Paul V. Stensland '72 Martin L. Tay!<>< '32 A J. Van Dicrendonck '61 Irene L. Wente Joyce M Yexley 76 
Michael L. S iebctg '80 Donald J. Stenzel '83 Thomas G. Teller '65 Richard L. Van Hatten 74 Krista K. Wenzel '87 Albert L. Yocom 'S9 
Mary E. Sieler '82 Wallace R. Stem '60 Howard R. Test '38 Wc:ndy A. Van Hatten '7S Todd L. Westberg '89 Laverne J. Yocom '61 
George E. Sievers '21 Francis Stern-Montagny '49 Sunshyne Thaler Dane! D. Van Licre '74 Ralph E. Western '49 Gregg J. Yonkovich '84 
Ardc:n B. Sig! '67 Mark T. Sternhagen '86 Thomas L. Thelen 72 Ryan K. Van Ommcren '85 Oarcnce A. Westlund '51 Light B. Yost '31 
Lavonne Sig! Roger A. Steuck 73 C. M. TheHn '24 Roy E. Van Orman 75 Rolland 0. Westra '59 Richard F. Youer 'SS 
Leon F. Silbcrbctgcr '34 Dale M. Stevens '62 Kent R. Thielen '86 Edward H. Van Sambcek 74 Stuart A. Wevik '84 Scon M. Youngman '88 
Verna Silbctbcrgct '34 Debbie E. Stevens 77 Thielen Guarantee Annuity John Van Zweden '81 Oifford M Wheeler '62 Keith A. Youngren 'SS 
Thomas L. Sil vcr 7 4 Larry J. Stevens '7S Trst Danyl D. Vande Vooren 75 Douglas M Wheeler '85 Trudy L. Youngren '82 
Frances Simmons '48 Martha N. Stevens '85 Lewis Thieman Lowell Vandenberg '60 Patricia S. Wheeler '84 William A. Yrjanson 'SO 
Paul E. Simmons '49 Todd R. Stevens '86 Helen Thomas '47 Allen M. Vandenhoek '65 EmiHe A. Whitaker Helen Zd>arth '62 
John H. Simon '61 Merrill R. Stiles '29 Loy! R. Thomas '49 Russell K. Vandcr Pol '89 Leslie Whitney Roger L. Zebarth 'S9 
Rodney S. Simonson 'S6 Timothy A. Stocking '83 Ralph S. Thomas '72 James Vandcr Woude '61 Robert A. Whitney '48 Gary F. Zellmer '64 
WiJJjam J. Simunek '60 James A. Stoddard '61 Betty A. Thompson '74 George B. Vania '69 James H. Wichmann '61 Thomas E. Zender '71 
Doris J. Singer '60 Barbara L. Stoebner 78 James W. Thompson '49 Charles F. Vaselaar '66 Olarles Wiedenman 'S3 Harland C. Zenk 'S9 
Rexford D. Singer 'S9 Lloyd E. Stoebner '66 Keith B. Thompson '85 Donna Vaselaar '67 Douglas Wiedc:nman '63 Priscilla Zenk '48 
Mark A. Sippel 7S Richard A. Stoebner '78 Larry 0. Thompson '73 Barbara C. Veal '84 Frank Wiersma •4g Carmen Zcale '44 
Waldemar G. Sippel Terrance L. Stofferahn 72 M. Oark Thompson '73 Mike J. Veal 'SS C. Roger Wieting '63 Eugene V. Zcale '44 
Donna Sisk '62 Laura A. Stoltz '87 Kelly D. Thoreson '82 Dennis A. Vehe '67 Kathryn Wiet.i ng '64 Richard L. Ziegler '79 
Michael G. Sisk '62 James T. Stoner '38 Eilene Thormodsgard '68 Richard A. Vetsch '86 A. G. Wigdahl '61 William E. Ziuerich '73 
Agnes Sisson James F. Stout 'S4 Paul E. Thormodsgard '69 Nick P. Veverka '76 Wayne K. Wight '61 Kenneth 0. Zoellner 73 
Lowell Sisson '40 Wayne A. Stowsand '86 Tracy S. Thome '83 Kristine Vick '71 Diane M. Wilaby '82 Scott J. Zweep '86 
• 
E N G I N E E R I N G  
EXPLORATION DAYS 
Light up your future, 
April 18 - 19, 1 991 
College of Engineering, 
South Dakota State University 
ENGINEERING EXPLORATION DAYS is an annual event promoting South Dakota State University and its 
College of Engineering.The two-day event includes programs for high school and college students. 
Thursday, April 1 8, features company presentations for college students, the opportunity to learn what 
companies need and expect of new graduates and interns, and hear what companies have to offer new 
employees. 
Friday, Aprll 19, features design and demonstration contests, the opportunity for high school students to hear 
John Michaels of KELO-Land Radio Group, Sioux Falls, talk about the wonders of electrical technology in the 
sound and video areas, and be challenged with engineering contests and activities.College departments 
heads will be available to discuss the programs in the College of Engineering. 
TH URSDAY, APRIL 1 8  
"John Michaels Light and Sound Show" 
8 :30 p .m. ,  Frost Arena 
Michaels will recreate a mood and environment to simulate and challenge the senses of  the audience. See 
how the light and sound combine into a single sensory experience and how engineering made it all possible. 
The show is free and open to the public. 
For more information: ENGINEERING EXPLORATION DAYS 
College of Engineering 
COLLEG E OF ENG I N EERING 
Crothers Engineering Hall 
South Dakota State U niversity 
Brookings, South Dakota 57007 
SDSU Box 221 9  
Brookings, S D  57007-0096 
(605) 688 4161  
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